Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2003-337524 
(43)Date of publication of application : 28.11.2003 



(51)Int.CI. 



603H 1/04 
G03H 1/28 
G11B 7/0065 



(21 Application number : 2002-143771 
(22)Date of filing : 1 7.05.2002 



(71) Applicant 

(72) Inventor : 



PIONEER ELECTRONIC CORP 

KURODA KAZUO 
SUGIURA SATOSHI 
YANAGISAWA SHUICHI 
TANAKA SATORU 
ITO YOSHINAO 
TACHIBANA AKIHIRO 
KUBOTA YOSHIHISA 



(54) HOLOGRAM RECORDING DEVICE AND METHOD OF ANGLE MULTIPLE TYPE AND HOLOGRAM 
RECONSTRUCTING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the recording density 
and recording capacity in hologram recording and reconstructing 
and to exactly and rapidly perform a recording operation and 
reconstructing operation. 

SOLUTION: The hologram recording device (100) is provided 
with recording angle changing means (19) capable of relatively 
changing the recording angle of a hologram recording medium 
(200) with respect to signal light (L3) and reference light (L2) 
and control means (18). The control means sets the recording 
angle in recording a specific angle recording surface among a 
plurality of angle recording surfaces of the hologram recording 
medium as a reference recording angle. Further, the recording 
angle changing means is so controlled that the subsequent 
recording angle is changed and fixed by the prescribed angle 
each on the basis of the set reference recording angle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source which irradiates light source light, and the 1st optical system which divides the 
light source light this irradiated into signal light and a reference beam, It is arranged at the optical path of 
said signal light. The space optical modulator which can modulate said signal light, The 2nd optical system 
which draws the signal light which passed this space optical modulator, and said reference beam on a 
hologram record medium, Relatively the record include angle of said hologram record medium to said signal 
light and said reference beam The record include-angle modification means which can be changed, Said 
record include angle at the time of recording a specific include-angle recording surface among two or more 
include-angle recording surfaces which can be set to said hologram record medium is set up as a criteria 
record include angle. The hologram recording device of the include-angle multiplex mold characterized by 
having the control means which controls said record include-angle modification means to change said 
subsequent record include angles a predetermined include angle every on the basis of said set-up criteria 
record include angle, and to fix. 

[Claim 2] Said space optical modulator is the include-angle multiplex type according to claim 1 
characterized by recording the include-angle criteria identification information which shows the purport 
which is a criteria include-angle recording surface corresponding to said criteria record include angle to said 
specific include-angle recording surface when said hologram record medium has not been recorded of 
hologram recording device. 

[Claim 3] Said control means is a hologram recording device according to claim 2 characterized by 
proofreading said record include-angle modification means based on said include-angle criteria 
identification information to said hologram record medium after recording information was recorded to said 
specific include-angle recording surface at least. 

[Claim 4] It is the hologram recording device according to claim 1 which the include-angle criteria 
identification information which shows the purport which is a criteria include-angle recording surface 
corresponding to said criteria record include angle is recorded on one of two or more include-angle 
recording surfaces which can be set to said hologram record medium, and is characterized by said control 
means proofreading said record include-angle modification means based on said include-angle criteria 
identification information. 

[Claim 5] The hologram recording device of an include-angle multiplex mold given in any 1 term of claims 
1-4 characterized by having further the migration means to which said hologram record medium is moved 
relatively to the condensing location of said signal light drawn according to said 2nd optical system, and 
said reference beam. 

[Claim 6] Said space optical modulator is the include-angle multiplex type according to claim 5 
characterized by performing record of as opposed to all the include-angle recording surfaces of said 
hologram record medium the whole migration by said migration means of hologram recording device. 
[Claim 7] Said specific include-angle recording surface is the hologram recording device of an include-angle 
multiplex mold given in any 1 term of claims 1-6 characterized by being the include-angle recording surface 
first recorded among said two or more include-angle recording surfaces. 

[Claim 8] It is the hologram regenerative apparatus which reproduces recording information from the 
hologram record medium of the include-angle multiplex mold with which the include-angle criteria 
identification information which shows the purport which is a criteria include-angle recording surface is 
recorded on one of two or more include-angle recording surfaces. The light source which irradiates the 
playback illumination light at said hologram record medium, and a light-receiving means to receive the 
playback light based on said playback illumination light from said hologram record medium, A reading 
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means to read said two or more recording information recorded on said hologram record medium in piles 
based on the received this playback light, respectively, Relatively the playback include angle of said 
hologram record medium to said playback illumination light The playback include-angle modification 
means which can be changed, It has the control means which controls said playback include-angle 
modification means to make change a predetermined include angle every on the basis of the criteria 
playback include angle corresponding to said criteria include-angle recording surface said playback include 
angle and fix. Said control means is a hologram regenerative apparatus characterized by proofreading said 
playback include-angle modification means based on said include-angle criteria identification information. 
[Claim 9] The include-angle multiplex type according to claim 8 characterized by having further the 
migration means to which said hologram record medium is moved relatively to the condensing location of 
said playback illumination light of hologram regenerative apparatus. 

[Claim 10] The aforementioned reading means is the include-angle multiplex type according to claim 9 
characterized by performing playback of as opposed to all the include-angle recording surfaces of said 
hologram record medium the whole migration by said migration means of hologram regenerative apparatus. 
[Claim 1 1] The light source which irradiates light source light, and the 1st optical system which divides the 
light source light this irradiated into signal light and a reference beam, It is arranged at the optical path of 
said signal light. The space optical modulator which can modulate said signal light, The 2nd optical system 
which draws the signal light which passed this space optical modulator, and said reference beam on a 
hologram record medium, It is the hologram record approach by the hologram recording device of the 
include-angle multiplex mold relatively equipped with the record include-angle modification means which 
can be changed for the record include angle of said hologram record medium to said signal light and said 
reference beam. The process which sets up said record include angle at the time of recording a specific 
include-angle recording surface among two or more include-angle recording surfaces which can be set to 
said hologram record medium as a criteria record include angle, The hologram record approach of the 
include-angle multiplex mold characterized by having the process which controls said record include-angle 
modification means to change said subsequent record include angles a predetermined include angle every on 
the basis of said set-up criteria record include angle, and to fix. 

[Claim 12] Said specific include-angle recording surface is the include-angle multiplex type according to 
claim 1 1 characterized by being the incfude-angle recording surface first recorded among said two or more 
include-angle recording surfaces of the hologram record approach. 

[Claim 13] It is the hologram regenerative apparatus which reproduces recording information from the 
hologram record medium of the include-angle multiplex mold with which the include-angle criteria 
identification information which shows the purport which is a criteria include-angle recording surface is 
recorded on one of two or more include-angle recording surfaces. The light source which irradiates the 
playback illumination light at said hologram record medium, and a light-receiving means to receive the 
playback light based on said playback illumination light from said hologram record medium, A reading 
means to read said two or more recording information recorded on said hologram record medium in piles 
based on the received this playback light, respectively, In the hologram playback approach by the hologram 
regenerative apparatus of the include-angle multiplex mold relatively equipped with the playback include- 
angle modification means which can be changed for the playback include angle of said hologram record 
medium to said playback illumination light The process which proofreads said playback include-angle 
modification means based on said include-angle criteria identification information, The hologram playback 
approach of the include-angle multiplex mold characterized by including the process which controls said 
playback include-angle modification means to make change a predetermined include angle every on the 
basis of the criteria playback include angle corresponding to said criteria include-angle recording surface 
said playback include angle and fix. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention irradiates signal light through a space optical modulator (Spatial 
Light Modulator) at a hologram record medium, and belongs to the technical field of the hologram 
regenerative apparatus which reproduces information from this hologram record medium in the hologram 
recording device and approach list which record information, and an approach. Multiplex record of the 
recording information which is different in the same area by changing relatively the include angle to the 
front face of the hologram record medium of a reference beam and signal light especially is carried out, and 
it belongs to the hologram recording device and approach list of an include-angle multiplex mold which 
reproduce this at the technical field of a hologram regenerative apparatus and an approach. 
[0002] 

[Description of the Prior Art] Conventionally, in a hologram recording device, it consists of liquid crystal 
equipment etc., for example, and a signal light slack laser beam is irradiated by the space optical modulator 
which becomes irregular according to the recording information which should be recorded. The flat-surface 
array of the eel is carried out at the shape of a matrix, and especially a space optical modulator is changing 
light transmittance according to recording information for every eel, and modulates signal light here. 
Furthermore, outgoing radiation of the modulated signal light is carried out at a different outgoing radiation 
include angle by the diffraction phenomena in a eel with a detailed pitch as two or more diffracted lights, 
such as zero-order light and primary light. Under the present circumstances, an outgoing radiation include 
angle is prescribed by the pitch of the eel which is a modulation unit. And the signal light modulated by the 
space optical modulator constituted in this way and the reference beam which does not pass through a space 
optical modulator are made to interfere on a hologram record medium. Thereby, it is constituted so that 
recording information may be recorded on a hologram record medium as a wave front. 
[0003] The hologram recording device of the include-angle multiplex mold which carries out multiplex 
record of the recording information which is different in the same area is also proposed by changing the 
include angle of the front face of the hologram record medium to a reference beam and signal light small 
[ every ] especially at the time of record. In this application, the include angle of the signal light to the front 
face of a hologram record medium in record of such an include-angle multiplex mold is suitably called a 
"record include angle." Furthermore, include angles used as the criteria of a record include angle, such as a 
record include angle at the time of being in agreement with the normal of the front face of a hologram record 
medium, for example, are suitably called a "criteria record include angle." Furthermore, by this application, 
the recording surface corresponding to a "include-angle recording surface", a call, and a criteria record 
include angle for the recording surface corresponding to each record include angle will be called a "criteria 
include-angle recording surface" again. 

[0004] On the other hand, by changing the include angle of the front face of the hologram record medium to 
the playback illumination light small [ every ], a such hologram recording device and the hologram 
regenerative apparatus which makes a pair are constituted so that the recording information by which 
multiplex record was carried out may be reproduced in the same area. In this application, the include angle 
of the playback illumination light to the front face of a hologram record medium in playback of such an 
include-angle multiplex mold is suitably called a "playback include angle." Furthermore, include angles 
used as the criteria of a playback include angle, such as a playback include angle at the time of being in 
agreement with the normal of the front face of a hologram record medium, for example, are suitably called a 
"criteria playback include angle." 

[0005] According to the hologram recording device of an include-angle multiplex mold, a record include 
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angle is changed in the range of whenever [ maximum number ] for example, by unit 0.01 degrees from a 
criteria record include angle (changing small [ every ] among 88 - 92 degrees), and record over each 
include-angle recording surface in the same record area is performed one by one for every record include 
angle. In addition, in this application, the field on the front face of the hologram record medium with which 
signal light and a reference beam are irradiated at a stretch will be called "record area." In the case of an 
include-angle multiplex mold, two or more include-angle recording surfaces which it said were the 50th 
page will be recorded on the same record area. 

[0006] On the other hand, according to the hologram regenerative apparatus of an include-angle multiplex 
mold, the recording information by which multiplex record was carried out is reproduced according to a 
playback include angle in the same area by changing a playback include angle slightly corresponding to the 
case of a criteria playback include angle to a record include angle. 

[0007] Thus, since according to the hologram recording device and hologram regenerative apparatus of an 
include-angle multiplex mold recording information can be recorded on the include-angle recording surface 
of a large number recorded on the same area according to a record include angle, respectively and this can 
be reproduced, respectively, recording density and storage capacity shall be increased by leaps and bounds. 
[0008] 

[Problem(s) to be Solved by the Invention] However, generally in hologram record, include-angle selectivity 
is dramatically large. For this reason, it is the same model, and when performing the record (postscript) and 
the playback to the same hologram record medium (for example, removable record medium) using another 
hologram recording device, a hologram record regenerative apparatus, or a hologram regenerative apparatus, 
the mechanical condition or the setups at the time of fixing the hologram record medium concerned in each 
equipment by the variation between equipment at an above-mentioned criteria record include angle or an 
above-mentioned criteria playback include angle, such as a device and optical system, are not necessarily in 
agreement between each equipment. The criteria include-angle recording surface recorded as a thing 
corresponding to a criteria record include angle with the equipment of 1 depending on the variation between 
equipment stops for example, corresponding to a mechanical condition or setups, such as a device in which 
it should correspond to other criteria record include angles or criteria playback include angles in equipment, 
and optical system, actually. That is, under such a mechanical condition or setups, the include-angle 
recording surface from which a criteria include-angle recording surface differs may be taken for it being a 
criteria include-angle recording surface. Or the technical issue point that it may record on the include-angle 
recording surface which differs from the include-angle recording surface which it is going to record 
(postscript) according to misconception of a criteria include angle, or a different include-angle recording 
surface from the include-angle recording surface which it is going to reproduce may be reproduced, or it 
may lapse into playback impossible since a response with a record include angle and a playback include 
angle cannot be taken arises. 

[0009] It is possible for this invention to be made in view of the trouble mentioned above, and to raise 
recording density and storage capacity, and let it be a technical problem to provide with a hologram 
regenerative apparatus and an approach the hologram recording device and approach list of accuracy and the 
include-angle multiplex mold which can perform record actuation and playback actuation promptly 
moreover. 
[0010] 

[Means for Solving the Problem] In order that the hologram recording device of the include-angle multiplex 
mold of this invention may solve the abpye-mentioned technical problem The light source which irradiates 
light source light, and the 1 st optical system which divides the light source light this irradiated into signal 
light and a reference beam, It is arranged at the optical path of said signal light. The space optical modulator 
which can modulate said signal light, The 2nd optical system which draws the signal light which passed this 
space optical modulator, and said reference beam on a hologram record medium, Relatively the record 
include angle of said hologram record medium to said signal light and said reference beam The record 
include-angle modification means which can be changed, Said record include angle at the time of recording 
a specific include-angle recording surface among two or more include-angle recording surfaces which can 
be set to said hologram record medium is set up as a criteria record include angle. It has the control means 
which controls said record include-angle modification means to change said subsequent record include 
angles a predetermined include angle every on the basis of said set-up criteria record include angle, and to 
fix. 

[001 1] According to the hologram recording device of this invention, at the time of the actuation, the light 
source of semiconductor laser equipment etc. irradiates light source light, such as a laser beam. The 1st 
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optical system divides this light source light into signal light and a reference beam. Here, the space optical 
modulator which has been arranged, for example, is constituted from liquid crystal equipment etc. by the 
optical path of signal light performs the modulation to signal light. Then, the 2nd optical system draws this 
modulated signal light and the reference beam separated by the 1 st optical system on a hologram record 
medium. Consequently, on a hologram record medium, recording information is recorded by interference 
with these signals light and a reference Beam as a wave front. 

[0012] Under the present circumstances, especially a control means sets up the record include angle [ in / a 
hologram record medium ] at the time of recording specific include-angle recording surfaces, such as the 
first include-angle recording surface, as a criteria record include angle. And under control by the control 
means, a record include-angle modification means changes the record include angle after recording the 
specific include-angle recording surface a predetermined include angle every on the basis of this set-up 
criteria record include angle, and is fixed. Therefore, it becomes possible to make in agreement the criteria 
record include angle specified by a mechanical condition or setups, such as a record include-angle 
modification means by the side of the hologram recording device concerned and optical system, and the 
criteria record include angle by the side of a hologram record medium at the time of the specific records at 
the time of the first record etc. That is, it is the same model about these, and also when using any of another 
hologram recording apparatus, the thing by the variation between equipment made in agreement [ ** ] about 
each hologram recording apparatus at the time of specific record becomes possible. And record to an 
include-angle recording surface can be performed to accuracy also about which record include angle after it 
on the basis of the criteria record include angle set up about each hologram recording device at the time of 
specific record. 

[0013] The include-angle information which shows the record include angle according to an include-angle 
recording surface is beforehand recorded on the hologram record medium here for the comparison, and in 
case the record (postscript) and the playback to each include-angle recording surface are performed, after 
checking whether record (postscript) oypr which include-angle recording surface and playback are 
performed by referring to this include-ahgle information first at each time of include-angle modification, the 
case where actual record (postscript) and playback are performed is assumed. In this case, since the activity 
which checks whether it is which include-angle recording surface at each time which changes a record 
include angle occurs, quick record actuation becomes difficult. Furthermore, the storage capacity of the part 
which records such include-angle information etc. for recording information to record actually [ the other 
contents information etc. ] will decrease. 

[0014] On the other hand, subsequent quick include-angle modification and the record actuation of the 
hologram recording device of this invention are attained on the basis of the criteria record include angle set 
up at the time of specific record. 

[0015] Thus, according to this invention, include-angle multiplex can raise recording density and storage 
capacity by leaps and bounds, multiplex record of an include-angle multiplex mold can be performed to 
accuracy, without moreover being based on the variation between equipment, and quick record actuation 
also becomes possible. 

[0016] In addition, in this invention, a space optical modulator may carry out a binary modulation according 
to the binary data which recording information shows. Thereby, it is high-density and the recording 
information which shows binary data can be recorded on a hologram record medium. Or multi-level 
modulation may be carried out according to the gradation data which recording information shows. Thereby, 
it is high-density and the recording information which shows gradation data can be recorded on a hologram 
record medium. 

[0017] Furthermore, in this invention, tjje signal light after the modulation by which outgoing radiation is 
carried out from a space optical modulator consists of at least one of the zero-order light by diffraction, and 
the Lth light (however, L, one or more natural numbers). For example, among the diffracted lights, using 
only zero-order light, using high order light, such as zero-order light, 1, or two or more primary light, it is 
high-density and hologram record is attained. 

[0018] In addition, the hologram recording device of the include-angle multiplex mold of this invention 
mentioned above is received. The reference beam phase multiplex system which changes the phase of a 
reference beam and performs multiplex record, the reference beam amplitude multiplex system which 
changes the amplitude of a reference beam and performs multiplex record, At least one method may be 
combined among the reference beam polarization multiplex system which changes polarization of a 
reference beam and performs multiplex record, and the depth of focus multiplex system which changes into 
a hologram record medium the depth of focus of the signal light which carries out incidence, and performs 
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multiplex record. Hologram record of high density is attained thereby much more. 

[0019] In one mode of the hologram recording device of the include-angle multiplex mold of this invention, 
said space optical modulator records the include-angle criteria identification information which shows the 
purport which is a criteria include-angle recording surface corresponding to said criteria record include 
angle to said specific include-angle recording surface, when said hologram record medium has not been 
recorded. 

[0020] According to this mode, when a^hologram record medium has not been recorded, a space optical 
modulator records include-angle criteria identification information to a specific include-angle recording 
surface. Therefore, based on this include-angle criteria identification information, it can recognize easily that 
the criteria record include angle is already set up to the hologram record medium concerned, and it becomes 
[ whether which include-angle recording surface is a criteria include-angle recording surface and ] 
identifiable easily after that, without asking the difference of a hologram recording device. 
[0021] In other modes of the hologram recording device of the include-angle multiplex mold of this 
invention, said control means proofreads said record include-angle modification means based on said 
include-angle criteria identification information to said hologram record medium after recording information 
was recorded to said specific include-angle recording surface at least. 

[0022] In case according to this mode recording information is recorded to other include-angle recording 
surfaces after recording to a specific include-angle recording surface, a control means proofreads a record 
include-angle modification means based on include-angle criteria identification information first. Detecting 
the angular difference of the include-angle recording surface corresponding to setups, such as a mechanical 
condition that it should correspond to the criteria record include angle in the record include-angle 
modification means in the event of more specifically, for example, this time, recording, or optical system, 
and the criteria include-angle recording surface shown by include-angle criteria identification information, 
only the this detected angular difference imposes offset and a record include-angle modification means 
changes a record include angle. Thereby, even if loading of a change of setups, such as a mechanical 
condition or optical system, with time and a hologram record medium or change of a setting include angle is 
large to extent which cannot be disregarded compared with the include-angle selectivity of a hologram 
record medium, such change is compensated by offset and recording information can be recorded on 
accuracy also to which include-angle recording surface (postscript). 

[0023] Or in other modes of the hologram recording device of the include-angle multiplex mold of this 
invention, on one of two or more include-angle recording surfaces which can be set to said hologram record 
medium, the include-angle criteria identification information which shows the purport which is a criteria 
include-angle recording surface corresponding to said criteria record include angle is recorded, and said 
control means proofreads said record include-angle modification means based on said include-angle criteria 
identification information. 

[0024] In case it records to the hologram record medium which has the include-angle recording surface on 
which record was already performed and include-angle criteria identification information was recorded 
according to this mode, a control means proofreads a record include-angle modification means based on 
include-angle criteria identification information. The angular difference of the include-angle recording 
surface corresponding to setups, such as a mechanical condition that it should correspond to the criteria 
record include angle in the record include-angle modification means in the event of more specifically, for 
example, this time, recording, or optical system, and the criteria include-angle recording surface shown by 
include-angle criteria identification information is detected, only the this detected angular difference 
imposes offset henceforth, and a record include-angle modification means changes a record include angle, 
and is fixed. Even if setups, such as a mechanical condition in a record include-angle modification means or 
optical system, are not in agreement between the hologram recording devices which are going to record by 
this other hologram recording devices vjjhich recorded on the criteria include-angle side first, and this time, 
such a difference is compensated by offset and recording information can be recorded on accuracy with the 
hologram recording device which is going to record this time (postscript). 

[0025] In other modes of the hologram recording device of the include-angle multiplex mold of this 
invention, it has further the migration means to which said hologram record medium is moved relatively to 
the condensing location of said signal light drawn according to said 2nd optical system, and said reference 
beam. 

[0026] When the record over 1 or two or more include-angle recording surfaces by the include-angle 
multiplex to one record area where signal light and a reference beam are condensed is completed according 
to this mode, as for a migration means, a hologram record medium is moved relatively, thereby, signal light 
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and a reference beam condense in other record area — having — being concerned — others — record over two 
or more include-angle recording surfaces is similarly performed to record area. 

[0027] Said space optical modulator may consist of this mode so that record of as opposed to all the include- 
angle recording surfaces of said hologram record medium the whole migration by said migration means may 
be performed. 

[0028] Thus, if constituted, it will become possible to stop small the count and movement magnitude of 
migration by the migration means. Furthermore, it also becomes possible to suppress the change in a 
mechanical condition or setups, such as a record include-angle modification means which may be generated 
with migration by the migration means,$and optical system, to the minimum. 

[0029] In addition, before completing tfie record over all the include-angle recording surfaces in the record 
area of 1 , migration by the migration means may be performed. Or whenever it completes the record over 
the include-angle recording surface of 1 in the record area of 1, it is also possible to perform migration by 
the migration means. 

[0030] In other modes of the hologram recording device of the include-angle multiplex mold of this 
invention, said specific include-angle recording surface is an include-angle recording surface first recorded 
among said two or more include-angle recording surfaces. 

[0031] According to this mode, the record include angle at the time of recording the first include-angle 
recording surface in a hologram record medium is set up as a criteria record include angle. Therefore, record 
to an include-angle recording surface can be performed to accuracy also about which record include angle 
on the basis of the criteria record include angle set up at the time of the first record. 
[0032] In order that the hologram regenerative apparatus of the include-angle multiplex mold of this 
invention may solve the above-mentioned technical problem It is the hologram regenerative apparatus which 
reproduces recording information from the hologram record medium of the include-angle multiplex mold 
with which the include-angle criteria identification information which shows the purport which is a criteria 
include-angle recording surface is recorded on one of two or more include-angle recording surfaces. The 
light source which irradiates the playback illumination light at said hologram record medium, and a light- 
receiving means to receive the playback light based on said playback illumination light from said hologram 
record medium, A reading means to read said two or more recording information recorded on said hologram 
record medium in piles based on the received this playback light, respectively, Relatively the playback 
include angle of said hologram record medium to said playback illumination light The playback include- 
angle modification means which can be changed, It has the control means which controls said playback 
include-angle modification means so that it may make change a predetermined include angle every on the 
basis of the criteria playback include angle corresponding to said criteria include-angle recording surface 
said playback include angle and fix, and said control means proofreads said playback include-angle 
modification means based on said include-angle criteria identification information. 
[0033] According to the hologram regenerative apparatus of the include-angle multiplex mold of this 
invention, at the time of the actuation, the light source of semiconductor laser equipment etc. irradiates 
playback illumination light, such as a laser beam. Then, the light-receiving means which comes to contain a 
photodiode array, CCD (Charge Coupled Device), etc., for example receives the playback light based on the 
playback illumination light from a hologram record medium. They are high order light, such as zero-order 
light produced when the playback illumination light corresponding to the reference beam [ here / "light / 
playback" ] at the time of record is irradiated by the hologram record medium, or primary light, etc. Then, 
based on the playback light received by this light-receiving means, a reading means reads two or more 
recording information recorded on each include-angle recording surface according to an include-angle 
recording surface. 

[0034] Under the present circumstances, especially a control means proofreads a playback include-angle 
modification means based on the include-angle criteria identification information read in a hologram record 
medium. And under control by the control means, a playback include-angle modification means changes 
each playback include angle a predetermined include angle every on the basis of a criteria playback include 
angle, and is fixed. The angular difference of the include-angle recording surface corresponding to setups, 
such as a mechanical condition that it should correspond to the criteria playback include angle in the 
playback include-angle modification means in the event of more specifically, for example, this time, 
reproducing, or optical system, and the criteria include-angle recording surface shown by include-angle 
criteria identification information is detected, only the this detected angular difference imposes offset 
henceforth, and a playback include-angle modification means changes a playback include angle, and is 
fixed. Even if setups, such as a mechanical condition in a record include-angle modification means and a 
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playback include-angle modification means or optical system, are not in agreement between the hologram 
regenerative apparatus which are going to record by this other hologram recording devices which recorded 
on the criteria include-angle recording surface first, and this time, such a difference is compensated by offset 
and recording information can be reproduced to accuracy with the hologram regenerative apparatus which it 
is going to reproduce this time. 

[0035] The include-angle information which shows the record include angle according to an include-angle 
recording surface is beforehand recorded on the hologram record medium here for the comparison, and in 
case playback to each include-angle recording surface is performed, after checking whether playback to 
which include-angle recording surface is performed by referring to this include-angle information first at 
each time of include-angle modification, the case where actual playback is performed is assumed. In this 
case, since the activity which checks whether it is which include-angle recording surface at each time which 
changes a playback include angle occurs, quick playback actuation becomes difficult. 
[0036] On the other hand, the hologram regenerative apparatus of this invention is proofreading based on 
include-angle criteria identification information, and subsequent quick include-angle modification and the 
playback actuation of it are attained. 

[0037] Thus, according to this invention, include-angle multiplex can raise recording density and storage 
capacity by leaps and bounds, an include-angle multiplex mold can be reproduced to accuracy, without 
moreover being based on the variation between equipment, and quick playback actuation also becomes 
possible. 

[0038] In addition, the hologram regenerative apparatus of the include-angle multiplex mold of this 
invention mentioned above is received. The reference beam phase multiplex system which changes the 
phase of a reference beam and performs multiplex record, the reference beam amplitude multiplex system 
which changes the amplitude of a reference beam and performs multiplex record, At least one method may 
be combined among the reference beam polarization multiplex system which changes polarization of a 
reference beam and performs multiplex record, and the depth of focus multiplex system which changes into 
a hologram record medium the depth of focus of the signal light which carries out incidence, and performs 
multiplex record. Hologram playback of high density is attained thereby much more. 

[0039] In other modes of the hologram regenerative apparatus of this invention, it has further the migration 
means to which said hologram record medium is moved relatively to the condensing location of said 
playback illumination light. 

[0040] When the playback to 1 or two or more include-angle recording surfaces by the include-angle 
multiplex to one record area where the playback illumination light is condensed is completed according to 
this mode, as for a migration means, a hologram record medium is moved relatively, thereby, the playback 
illumination light condenses in other record area — having — being concerned — others — playback to two or 
more include-angle recording surfaces is similarly performed to record area. 

[0041] The aforementioned reading means may consist of this mode so that playback of as opposed to all the 
include-angle recording surfaces of said hologram record medium the whole migration by said migration 
means may be performed. 

[0042] Thus, if constituted, it will become possible to stop small the count and movement magnitude of 
migration by the migration means. Furthermore, it also becomes possible to suppress the change in a 
mechanical condition or setups, such as a playback include-angle modification means which may be 
generated with migration by the migration means, and optical system, to the minimum. 
[0043] In addition, before completing the playback to all the include-angle recording surfaces in the record 
area of 1, migration by the migration means may be performed. Or whenever it completes the playback to 
the include-angle recording surface of 1 in the record area of 1, it is also possible to perform migration by 
the migration means. 

[0044] In order that the hologram record approach of the include-angle multiplex mold of this invention may 
solve the above-mentioned technical problem The light source which irradiates light source light, and the 1st 
optical system which divides the light source light this irradiated into signal light and a reference beam, It is 
arranged at the optical path of said signal light. The space optical modulator which can modulate said signal 
light, The 2nd optical system which draws the signal light which passed this space optical modulator, and 
said reference beam on a hologram record medium, It is the hologram record approach by the hologram 
recording device of the include-angle multiplex mold relatively equipped with the record include-angle 
modification means which can be changed for the record include angle of said hologram record medium to 
said signal light and said reference beam. The process which sets up said record include angle at the time of 
recording a specific include-angle recording surface among two or more include-angle recording surfaces 
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which can be set to said hologram record medium as a criteria record include angle, It has the process which 
controls said record include-angle modification means to change said subsequent record include angles a 
predetermined include angle every on the basis of said set-up criteria record include angle, and to fix. 
[0045] According to the hologram record approach of the include-angle multiplex mold of this invention, 
like the case of the hologram recording device of this invention mentioned above, include-angle multiplex 
can raise recording density and storage capacity by leaps and bounds, multiplex record of an include-angle 
multiplex mold can be performed to accuracy, without moreover being based on the variation between 
equipment, and quick record actuation also becomes possible. 

[0046] In one mode of the hologram record approach of the include-angle multiplex mold of this invention, 
said specific include-angle recording surface is an include-angle recording surface first recorded among said 
two or more include-angle recording surfaces. 

[0047] According to this mode, the record include angle at the time of recording the first include-angle 
recording surface in a hologram record medium is set up as a criteria record include angle. Therefore, record 
to an include-angle recording surface cdh be performed to accuracy also about which record include angle 
on the basis of the criteria record include angle set up at the time of the first record. 

[0048] In order that the hologram playback approach of the include-angle multiplex mold of this invention 
may solve the above-mentioned technical problem It is the hologram regenerative apparatus which 
reproduces recording information from the hologram record medium of the include-angle multiplex mold 
with which the include-angle criteria identification information which shows the purport which is a criteria 
include-angle recording surface is recorded on one of two or more include-angle recording surfaces. The 
light source which irradiates the playback illumination light at said hologram record medium, and a light- 
receiving means to receive the playback light based on said playback illumination light from said hologram 
record medium, A reading means to read said two or more recording information recorded on said hologram 
record medium in piles based on the received this playback light, respectively, In the hologram playback 
approach by the hologram regenerative apparatus of the include-angle multiplex mold relatively equipped 
with the playback include-angle modification means which can be changed for the playback include angle of 
said hologram record medium to said playback illumination light The process which proofreads said 
playback include-angle modification means based on said include-angle criteria identification information, 
and the process which controls said playback include-angle modification means to make change a 
predetermined include angle every on the basis of the criteria playback include angle corresponding to said 
criteria include-angle recording surface said playback include angle and fix are included. 
[0049] According to the hologram playback approach of the include-angle multiplex mold of this invention, 
like the case of the hologram regenerative apparatus of this invention mentioned above, include-angle 
multiplex can raise recording density arid storage capacity by leaps and bounds, an include-angle multiplex 
mold can be reproduced to accuracy, without moreover being based on the variation between equipment, 
and quick playback actuation also becomes possible. 

[0050] Such an operation and other gains of this invention will be made clear from the gestalt of the 

operation explained below. 

[0051] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0052] (The 1 st operation gestalt of a hologram recording device) The 1 st operation gestalt of the hologram 
recording device of this invention is explained with reference to drawing 3 from drawing 1 . 
[0053] First, with reference to drawing 1 and drawing 2 , the whole hologram recording device 
configuration concerning this operation gestalt is explained. It is the block diagram showing the whole 
hologram recording apparatus configuration which drawing 1 requires for this operation gestalt here. 
Drawing 2 is the graph appearance perspective view of the space optical modulator with which this 
operation gestalt was equipped. 

[0054] As shown in drawing 1 , the hologram recording device 100 concerning this operation gestalt 
Example slack laser equipment 1 1 of the light source which irradiates the light source light L0 which 
consists of a laser beam, An example slack beam splitter 12 of the 1st optical system which divides this light 
source light L0 into the signal light LI and a reference beam L2, The lens 13 which constitutes an example 
of amplification optical system which is arranged at the optical path of the signal light LI, and expands the 
path of the signal light LI , The lenses,£4, such as a collimator lens which makes parallel light signal light 
LI by which outgoing radiation was carried out from the lens 13 in general, The space optical modulator 15 
which becomes irregular according to the record signal which should be recorded, and carries out outgoing 
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radiation of the signal light LI by which outgoing radiation was carried out from the lens 14 as a signal light 
L3 after a modulation, and the path of the signal light L3 are reduced, and it has an example slack lens 16 of 
the cutback optical system which carries out outgoing radiation towards the hologram record medium 200. 
[0055] Furthermore, the hologram recording apparatus 100 is equipped with an example slack mirror 17 of 
the 2nd optical system which leads the reference beam L2 separated by the beam splitter 12 to the same 
location as the location where the signal light L3 corresponding to the reference beam L2 concerned on the 
hologram record medium 200 is condensed. 

[0056] In addition, the surface part CI by which the signal light L3 containing the zero-order light and four 
primary light which it comes to diffract by the space optical modulator 1 5 on the hologram record medium 
200 is condensed is expanded, and drawing 1 has shown. 

[0057] As shown in drawing 2 , the space optical modulator 15 consists for example, of liquid crystal 
equipment, is divided into two or more eels 152, and can be modulated in the unit of this eel 152. For 
example, if the space optical modulator 15 is liquid crystal equipment of a active-matrix actuation mold, 
corresponding to two or more pixel electrodes by which two-dimensional array was carried out, two or more 
eels 1 52 will be specified to the shape of a matrix. If incidence of the signal light LI is carried out, the space 
optical modulator 15 is constituted by tfce diffraction phenomena according to the size of a eel 152 so that 
outgoing radiation of zero-order light L3-0 and the primary light 3-1, 2 order light L3-2, and the signal light 
L3 that consists of the modulated diffracted light containing high order light of — may be carried out. 
[0058] In drawing 1 , the hologram recording device 100 is again equipped with the record include-angle 
modification equipment 19 which can change the include angle of the signal light L3 to the front face of the 
hologram record medium 200, and a reference beam L2 small [ every ], and can fix it, and the control unit 

1 8 which controls record include-angle modification equipment 1 9 so that the signal light L3 serves as a 
record include angle corresponding to the include-angle recording surface in the hologram record medium 
200 which should be recorded. In addition, this operation gestalt defines the include angle which the optical 
axis of the signal light L3 makes to the front face of the hologram record medium 200 as a "record include 
angle." 

[0059] Record include-angle modification equipment 19 the record include angle of the signal light L3 to 
the front face of the hologram record medium 200 that what is necessary is just to change relatively For 
example, may be constituted so that the include angle and arrangement to each optical axis of the space 
optical modulator 1 5 may be changed into the laser equipment 1 1 and the beam splitter 12 which make 
optical system, lenses 13, 14, and 16, and a list, and this optical system is received. Additional arrangement 
of the optical element of dedication which changes the include angle of the signal light L3 or a reference 
beam L2 may be carried out. Or it may be constituted so that the maintenance include angle of the hologram 
record medium 200 may be mechanically replaced with or changed into this in addition. About the include- 
angle modification actuation by the record include-angle modification equipment 19 to apply, it is controlled 
to make a part of a series of record actuation mentioned later with a control unit 1 8. 

[0060] A control unit 1 8 supplies the record signal Sd according to recording information to a space optical 
modulator 15, and it is constituted so that the modulation in the space optical modulator 15 may control, 
while carrying out the generation output of the control signal SI according to the recording information 
which should be recorded on the hologram record medium 200 coming [ the controller which consists of a 
microprocessor ] and controlling the record include angle in record include-angle modification equipment 

19 like****. 

[0061] Lens 24a to which the hologram recording device 100 condenses the playback light LI 2 based on the 
playback illumination light from the hologram record medium 200 further, Light-receiving equipment 25a 
which receives the playback light LI 2 through this lens 24a, Based on the received this playback light LI 2, 
it has reader 26a which reads two or more recording information recorded on the hologram record medium 
200 in piles, respectively based on the light-receiving signal Sr outputted from light-receiving equipment 
25a. 

[0062] By intercepting the signal light LI or L3 in one before resulting in the hologram record medium 200 
of phases, it consists of these operation gestalten so that a reference beam L2 may be used as playback 
illumination light as it is. For example, the signal light LI or L3 can be intercepted in this way by using the 
space optical modulator 15 under control by the control unit 18 as a shutter which intercepts the signal light 
LI . Or the configuration which carries out additional arrangement of the optical element of dedication at the 
signal light LI or the optical path of L3 in order to intercept the signal light LI or L3, and the configuration 
which inserts a protection-from-light member in the signal light LI or the optical path of L3 selectively may 
be adopted. > » 
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[0063] Thus, light-receiving equipment 25a which receives the playback light LI 2 generated through lens 
24a comes to contain for example, a photodiode array, CCD (Charge Coupled Device), etc. 
[0064] Reader 26a is specifying the recording information corresponding to the light-and-darkness pattern 
of the received playback light LI 2, and reads each recording information. With especially this operation 
gestalt, reading of the criteria include-angle recording surface in which the include-angle reference signal Sa 
as an example of the identification information which shows the purport which is a criteria include-angle 
recording surface corresponding to a criteria record include angle among two or more include-angle 
recording surfaces which can be set to the hologram record medium 200 was written to the include-angle 
reference signal Sa concerned is possible for reader 26a. And if the include-angle reference signal Sa is read 
in this way, reader 26a is constituted so that this may be outputted to a control unit 18. 
[0065] Especially with this operation gestalt, a control unit 18 sets up the record include angle at the time of 
recording the first include-angle recording surface as a specific include-angle recording surface in the 
hologram record medium 200 as a criteria record include angle. And record include-angle modification 
equipment 19 is constituted so that the record include angle after recording the first include-angle recording 
surface may be changed a predetermined include angle every on the basis of this set-up criteria record 
include angle and it may fix under control by the control unit 18. 

[0066] Furthermore, a control unit 18 controls the space optical modulator 15 to record the include-angle 
reference signal Sa which shows the purport which is a criteria include-angle recording surface 
corresponding to a criteria record include angle to this first include-angle recording surface in addition to 
setting up the first include-angle recording surface as a criteria include-angle recording surface, when 
judged [ having not recorded the hologram record medium 200 by the existence of the include-angle 
reference signal Sa from reader 26a, and ]. It can recognize easily that the criteria record include angle is 
already set up to the hologram record medium 200 after that based on this include-angle reference signal Sa. 
Furthermore, the difference of the hologram record medium 200 or the difference of the hologram recording 
device 100 can be easily identified for whether which include-angle recording surface is a criteria include- 
angle recording surface using reader 26a, without asking. 

[0067] Furthermore, a control unit 18 proofreads record include-angle modification equipment 19 again 
based on the criteria record include angle shown by the include-angle reference signal Sa to the hologram 
record medium 200 after recording information was recorded to the first include-angle recording surface. 
That is, in case the first include-angle recording surface is recorded, while setting this up as a criteria 
include-angle recording surface, a calibration shall not be applied to record include-angle modification 
equipment 19. And behind, in case the include-angle recording surface of arbitration is recorded, according 
to the criteria record include angle corresponding to the criteria include-angle recording surface shown by 
the include-angle reference signal Sa, it is constituted so that a calibration may be applied to record include- 
angle modification equipment 19. The angular difference of the record include angle in setups, such as a 
mechanical condition that it should correspond to the criteria record include angle in the record include- 
angle modification equipment 1 9 in the event of more specifically, for example, this time, recording, or 
optical system, and the criteria record include angle corresponding to the criteria include-angle recording 
surface shown by the include-angle reference signal Sa is detected. Furthermore, only this detected angular 
difference imposes offset, and record include-angle modification equipment 1 9 is constituted so that a 
record include angle may be changed. 

[0068] Furthermore, similarly, when such an include-angle reference signal Sa is recorded on the hologram 
record medium 200 from the beginning by another hologram recording device again, the control unit 1 8 is 
constituted based on the criteria record include angle shown by this include-angle reference signal Sa so that 
record include-angle modification equipment 19 may be proofread. 

[0069] In addition, the hologram recording device 100 is further equipped with the migration equipment 20 
made to move the location where the signal light L3 and a reference beam L2 are condensed to the front face 
of the hologram record medium 200 in the direction which met the front face relatively. Migration 
equipment 20 moves the condensing location of the signal light L3 and a reference beam 2 by changing the 
include angle of the optical system of for example, lens 16 grade, and arrangement. Or you may move by 
changing the include angle of other optical elements of laser equipment 1 1 grade, and arrangement, and 
additional arrangement of the optical elements (for example, mirror whose installation include angle is 
adjustable) of the dedication for such migration may be carried out in the signal light LI or L3 list at the 
optical path of a reference beam L2. Furthermore, you may also include the device to which hologram 
record-medium 200 the very thing is mechanically moved along the front face according to the maintenance 
device of the hologram record medium 200. Also about the migration actuation by the migration equipment 
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20 to apply, it is controlled by the control signal S2 by which a generation output is carried out with a 
control unit 18 to make a part of a series of record actuation mentioned later. 

[0070] Next, with reference to drawing 1 , fundamental record actuation of the hologram recording device 
100 of this constituted operation gestalt is explained like the above. 

[0071] At the time of the actuation, laser equipment 1 1 irradiates the light source light L0, and a beam 
splitter 12 divides the light source light L0 into the signal light LI and a reference beam L2. And incidence 
is carried out to the space optical modulator 15, signal light LI being used as the path according to the size 
of the space optical modulator 15 with lenses 13 and 14. Then, the space optical modulator 15 performs the 
modulation to the signal light LI by making each eel 1 52 into a modulation unit under control by the control 
unit 1 8 according to each of two or more recording information which should be recorded. Then, this 
modulated signal light L3 is irradiated by the record section of the hologram record medium 200 with the 
reference beam L2 reflected by the mirror 1 7, after being condensed with a lens 16. Then, it interferes in 
such light mutually and hologram record of the recording information which should be recorded is carried 
out as a wave front. 

[0072] Record of the recording information over one include-angle recording surface corresponding to one 
record include angle in one record area where the signal light L3 and a reference beam L2 are irradiated at a 
stretch is performed by the above fundamental record actuation. 

[0073] Next, the detail of record actuation of the include-angle multiplex mold in the hologram recording 
device 100 of this operation gestalt which performs such record to two or more include-angle recording 
surfaces, and performs it to further two'br more record area is explained with reference to drawing 3 . It is 
the flow chart which shows the record actuation which drawing 3 requires here. 

[0074] In drawing 3 , while the signal light L3 is intercepted first, a reference beam L2 is used as playback 
illumination light, and the playback light LI 2 is received by light-receiving equipment 25a. According to 
this, the include-angle reference signal Sa outputted from reader 26a is checked by the control device 18 
(step SI 1). And according to the existence or nonexistence of the include-angle reference signal Sa, it is 
judged by the control unit 1 8 whether it is the first record over the hologram record medium 200 concerned 
(step SI 2). 

[0075] Here, if it is the first record (step SI 2: Yes), while the signal light L3 and a reference beam L2 will 
be used, based on the record signal Sd which shows the include-angle reference signal Sa, modulation 
actuation by the space optical modulator 15 is performed, and the include-angle reference signal Sa is 
recorded. This record is performed to the include-angle recording surface, i.e., the criteria include-angle 
recording surface, in this event in the hologram record medium 200 (step SI 3). 

[0076] On the other hand, if it is not the first record as a result of the judgment of step SI 2 (step SI 2: No), 
while the record include angle at present currently fixed by record include-angle modification equipment 19 
will be checked, it is held at the internal memory of a control unit 18, for example (step S14). Furthermore, 
based on the angular difference of the criteria record include angle corresponding to the criteria include- 
angle recording surface shown by the include-angle reference signal Sa, and the record include angle in this 
condition of having been fixed, the calibration to record include-angle modification equipment 19 is 
performed (step SI 5). This calibration is performed by applying the offset according to above-mentioned 
angular difference to the control signal SI inputted into record include-angle modification equipment 19. 
[0077] It is judged by the control unit 18 to the include-angle recording surface at present in the record area 
(namely, field where the signal light L3 and a reference beam L2 are irradiated at present) in this time of the 
hologram record medium 200 fixed by migration equipment 20 fixed by record include-angle modification 
equipment 1 9 following step S 1 3 or processing of S 1 5 whether data logging of recording information is 
performed (step SI 6). 

[0078] the case where data logging is not performed here — (step S16:No) — processing is ended as it is. 
That is, it means that it performed effectively in this case about the check (step SI 1) of the include-angle 
reference signal Sa, or record (step SI 3) of the include-angle reference signal Sa. 

[0079] On the other hand, when performing data logging, while (step S16:Yes), the signal light L3, and a 
reference beam L2 are irradiated as a result of the judgment of step SI 6, according to the record signal Sd, 
the signal light L3 is modulated by the space optical modulator 15, and actual data logging is performed 
(step SI 7). 

[0080] Then, it is judged by the control unit 18 to the following include-angle recording surface which can 
be changed with the record include-angle modification equipment 19 in the record area in this time of the 
hologram record medium 200 fixed by migration equipment 20 whether data logging of recording 
information is performed (step SI 8). 
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[0081] Here, when performing data logging to the following include-angle recording surface, in response to 
control by (step SI 8: Yes) and the control signal SI, only a minute include angle (for example, 0.01 degrees) 
predetermined in a record include anglers changed by record include-angle modification equipment 19 (step 
SI 9). Under the present circumstances, since the calibration on the basis of a criteria record include angle is 
performed in record include-angle modification equipment 19 like the above-mentioned, it is possible to 
change such a record include angle into accuracy. And it returns to step SI 6 and subsequent processings are 
repeated. 

[0082] On the other hand, as a result of the judgment of step SI 8, when not performing data logging to the 
following include-angle recording surface, it is judged by the control unit 18 whether (step S18:No) and 
migration equipment 20 perform data logging of recording information to other movable record area (step 
S20). 

[0083] Here, when performing data logging to other record area, the record include angle which changes 
with record include-angle modification equipment 19, and is fixed in response to control by (step S20:Yes) 
and the control signal SI is reset. That is, a record include angle is changed by record include-angle 
modification equipment 19, and it is fixed so that it may become a record include angle corresponding to the 
first include-angle recording surface in the next record area (step S21). Under the present circumstances, 
since the calibration on the basis of a criteria record include angle is performed in record include-angle 
modification equipment 19 like the above-mentioned, it is possible to reset such a record include angle to 
accuracy, and it is also possible to also make a change of the record include angle after reset to accuracy 
further. 

[0084] Then, in response to control by the control signal S2, only predetermined distance is moved by 
migration equipment 20 and let with it the fields where the signal light L3 and a reference beam L2 are 
irradiated be other record area (step S22): And it returns to step SI 6 and subsequent processings are 
repeated. 

[0085] On the other hand, as a result of the judgment of step S20, in not performing data logging to other 
record area, it ends (step S20:No) and a series of record processings. 

[0086] By the above, multiplex record of the recording information over two or more include-angle 
recording surfaces which can be set in two or more record area is completed. 

[0087] As explained above, according to this operation gestalt, a control unit 18 sets up the record include 
angle at the time of recording the first include-angle recording surface in the hologram record medium 200 
as a criteria record include angle. And under control by the control unit 18, predetermined changes the 
record include angle after recording the first include-angle recording surface a minute include angle every 
on the basis of this set-up criteria record include angle, and record include-angle modification equipment 19 
is fixed. Therefore, it becomes possible to make in agreement the record include angle which must be 
equivalent to the criteria record include angle specified by a mechanical condition or setups, such as optical 
system which becomes the hologram recording apparatus 100 side 19, i.e., record include-angle 
modification equipment, and a list from laser equipment 11, a beam splitter 12, and lenses 13, 14, and 16, 
and the criteria record include angle by the side of the hologram record medium 200 at the time of the first 
record. That is, it is the same model about both [ these ] include angles, and also when using any of another 
hologram recording apparatus 100, it becomes possible to make it in agreement [ without being based on the 
variation between equipment ]. And after it, record to an include-angle recording surface can be performed 
to quick and accuracy also about which record include angle on the basis of a criteria record include angle. 
[0088] As explained above, hologram record of an include-angle multiplex mold is possible for the 
hologram recording device 100 of this operation gestalt. However, while intercepting the signal light LI or 
L3 with this operation gestalt, it is also possible by using a reference beam L2 as playback illumination light 
to reproduce the recording information of the arbitration by which multiplex record was carried out with 
include-angle multiplex system to the hologram record medium 200 using lens 24a, light-receiving 
equipment 25a, and reader 26a. In the configuration of the 1st operation gestalt shown in drawing 1 namely, 
in the time of record and playback The signal light LI or L3 is intercepted. With and lens 24a, light- 
receiving equipment 25a, reader 26a, and a control unit 18 If it is made to perform the same playback 
actuation as the hologram regenerative apparatus of this invention mentioned later, the hologram recording 
device 100 of this operation gestalt can be built as a hologram record regenerative apparatus in which both 
record and playback are possible. 

[0089] With the operation gestalt explained above, the space optical modulator 15 can also carry out multi- 
level modulation according to the gradation data which may carry out the binary modulation of the signal 
light L3 according to the shown binary data of recording information, and recording information shows. 
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[0090] In addition, as an ingredient of a hologram record medium, the ingredient of a well-known inorganic 
system is sufficient, and the ingredient (polymer ingredient) of an organic system is sufficient. Moreover, a 
hologram record medium may be constituted as a card-like medium, and may be constituted as a disk-like 
medium. t 

[0091] (The 2nd operation gestalt of a hologram recording device) The 2nd operation gestalt of the 
hologram recording device of this invention is explained with reference to drawing 4 . Drawing 4 is a flow 
chart which shows record actuation [ in / here / the hologram recording apparatus of the 2nd operation 
gestalt ]. 

[0092] Unlike the case of the 1 st operation gestalt, with the 2nd operation gestalt, the timing of modification 
of an include-angle recording surface and modification of record area is the same as that of the case of the 
1 st operation gestalt about other configurations and actuation. So, in the flow chart of drawing 4 , the same 
step number is given to the step shown in drawing 3 , and the same step, and it omits suitably about those 
explanation. 

[0093] In drawing 4 , processing of SI 7 is first performed from step SI 1 like the case of the 1st operation 
gestalt shown in drawing 3 . 

[0094] It is judged by the control unit 18 whether after termination of step SI 7, migration equipment 20 
performs data logging of recording information to other movable record area (step S31). 
[0095] Here, when you perform data logging to other record area, in response to control by (step S3 1 : Yes) 
and the control signal S2, only predetermined distance is moved by migration equipment 20 and let with it 
the fields where the signal light L3 and a reference beam L2 are irradiated be other record area (step S33). 
And it returns to step SI 6 and subsequent processings are repeated. 

[0096] On the other hand, as a result of the judgment of step S31, when not performing data logging to other 
record area, it is judged by the control unit 18 to the following include-angle recording surface which can be 
changed with the record include-angle ijnodification equipment 19 in the record area in this time of the 
hologram record medium 200 fixed by (step S20:No) and migration equipment 20 whether data logging of 
recording information is performed (step S34). 

[0097] Here, when performing data logging to the following include-angle recording surface, in response to 
control by (step S34:Yes) and the control signal SI, only a minute include angle (for example, 0.01 degrees) 
predetermined in a record include angle is changed by record include-angle modification equipment 1 9 (step 
S3 5). Under the present circumstances, since the calibration on the basis of a criteria record include angle is 
performed in record include-angle modification equipment 19 like the above-mentioned, it is possible to 
change such a record include angle into accuracy. And it returns to step S16 and subsequent processings are 
repeated. 

[0098] On the other hand, as a result of the judgment of step S34, in not performing data logging to the 
following include-angle recording surface, it ends (step S34:No) and a series of record processings. 
[0099] By the above, multiplex record of the recording information over two or more include-angle 
recording surfaces which can be set in two or more record area is completed. 

[0100] As explained above, according to this operation gestalt, a control unit 18 sets up the record include 
angle at the time of recording the first include-angle recording surface in the hologram record medium 200 
as a criteria record include angle. And under control by the control unit 18, predetermined changes the 
record include angle after recording the first include-angle recording surface a minute include angle every 
on the basis of this set-up criteria record include angle, and record include-angle modification equipment 19 
is fixed. Therefore, it becomes possible to make in agreement the record include angle which must be 
equivalent to the criteria record include angle specified by the mechanical condition or setups by the side of 
the hologram recording device 1 00 like the case of the 1 st operation gestalt, and the criteria record include 
angle by the side of the hologram record medium 200 at the time of the first record. 
[0101] (Deformation gestalt of a hologram recording device) The reference beam phase multiplex system 
which changes the phase of a reference beam L2 and performs multiplex record may be combined with the 
include-angle multiplex system in this operation gestalt mentioned above to each still more nearly above- 
mentioned operation gestalt. What is necessary is to arrange the optical element for phase polarization to the 
optical path of a reference beam L2 in this case, to change the phase of a reference beam L2, and just to 
perform the same hologram record as the above according to this phase in piles to the same record section. 
[0102] Furthermore, it may replace with such reference beam phase multiplex system, or, in addition, the 
reference beam amplitude multiplex system which changes the amplitude of a reference beam L2 and 
performs multiplex record may be combined. What is necessary is to arrange the optical element for 
amplitude modification to the optical path of a reference beam L2 in this case, to change the amplitude of a 
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reference beam L2, and just to perform the same hologram record as the above according to this amplitude 
in piles to the same record section. 

[0103] Furthermore, it may replace with such reference beam phase multiplex system or reference beam 
amplitude multiplex system, or, in addition, the reference beam polarization multiplex system which 
changes the polarization condition of a reference beam L2, and performs multiplex record may be combined 
with the include-angle multiplex systen? in this operation gestalt mentioned above. What is necessary is to 
arrange the optical element for polarization status changes to the optical path of a reference beam L2 in this 
case, to change the changeover state of a reference beam L2, and just to perform the same hologram record 
as the above according to this changeover state in piles to the same record section. 
[0104] Furthermore, it may replace with such reference beam phase multiplex system, reference beam 
amplitude multiplex system, or reference beam polarization multiplex system, or, in addition, the depth of 
focus multiplex system which changes the depth of focus of the signal light L3, and performs multiplex 
record may be combined with the include-angle multiplex system in this operation gestalt mentioned above, 
in this case, the thing of laser equipment 1 1 or lenses 13 and 14, and 16 grades for which the location of an 
optical element is changed — or what is necessary is to add the optical element for focal distance 
modification, or to add the machine element which changes the location by the side of the hologram record 
medium 200, to change the depth of focus, and just to perform the same hologram record as the above 
according to the depth of focus in piles to the same record section 

[0105] According to these deformation gestalten, compared with the operation gestalt mentioned above, 
hologram record of high density is attained more. 

[0106] (Operation gestalt of a hologram regenerative apparatus) The operation gestalt of the hologram 
regenerative apparatus of this invention is explained with reference to drawing 5 and drawing 6 . 
[0107] First, with reference to drawing 5 , the whole hologram regenerative-apparatus configuration 
concerning this operation gestalt is explained. It is the block diagram showing the whole hologram 
regenerative-apparatus configuration which drawing 5 requires for this operation gestalt here. 
[0108] The hologram regenerative apparatus 300 concerning this operation gestalt reads recording 
information from the hologram record medium 200 recorded by the hologram recording device 100 of the 
operation gestalt mentioned above. 

[0109] As shown in drawing 5 , the hologram regenerative apparatus 300 Example slack laser equipment 21 
of the light sources, such as semiconductor laser, which irradiates the playback illumination light L10 at the 
hologram record medium 200, The mirrors 22 and 23 which lead the playback illumination light L10 to the 
hologram record medium 200, The lens 24 which condenses the playback light LI 1 based on the playback 
illumination light from the hologram record medium 200, It has the light-receiving equipment 25 which 
receives the playback light LI 1 through this lens 24, and the reader 26 which reads the recording 
information recorded on the hologram record medium 200 based on the light-receiving signal Sr outputted 
from light-receiving equipment 25 corresponding to the this received playback light LI 1 . 
[01 10] The hologram regenerative apparatus 300 is equipped with the playback include-angle modification 
equipment 29 which can change the include angle of the playback illumination light L10 to the front face of 
the hologram record medium 200 small [ every ], and can fix it, and the control unit 28 which controls 
playback include-angle modification equipment 29 so that the playback illumination light L10 serves as a 
playback include angle corresponding to the include-angle recording surface in the hologram record medium 
200 which should be reproduced. In addition, this operation gestalt defines the include angle which the 
optical axis of the playback illumination light L10 makes to the front face of the hologram record medium 
200 as a "playback include angle." 

[01 1 1] Playback include-angle modification equipment 29 may be constituted so that the laser equipment 21 
which makes optical system, and the include angle and arrangement to each optical axis of mirrors 22 and 
23 may be changed that what is necessary is just to change relatively the playback include angle of the 
playback illumination light L10 to the front face of the hologram record medium 200, and it may carry out 
additional arrangement of the optical element of dedication which changes the include angle of the playback 
lighting L10 to this optical system. Or it may be constituted so that the maintenance include angle of the 
hologram record medium 200 may be mechanically replaced with or changed into this in addition. About the 
include-angle modification actuation by the playback include-angle modification equipment 29 to apply, it is 
controlled to make a part of a series of playback actuation mentioned later with a control unit 28. 
[0112] A control unit 28 carries out the generation output of control signal ST according to the recording 
information which should be reproduced from the hologram record medium 200 coming [ the controller 
which consists of a microprocessor ], and like it is constituted so that the playback include angle in 
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playback include-angle modification equipment 29 may be controlled. 

[01 13] Thus, the light-receiving equipment 25 which receives the playback light LI 1 generated through a 
lens 24 comes to contain for example, a photodiode array, CCD (Charge Coupled Device), etc. 
[0114] The reader 26 is preferably stored in memory by using as a table relation between the light-and- 
darkness pattern with which light-receiving equipment 25 is received, and the value of two or more 
recording information modulated per eel by the space optical modulator 15 (refer to drawing 1 ) when the 
hologram record medium 200 was recorded. And each recording information is read by specifying the light- 
and-darkness pattern of the received playback light LI 1, and specifying the recording information 
corresponding to the light-and-darkness pattern specified with reference to this table. Therefore, two or more 
recording information recorded on the include-angle recording surface of 1 in the record area of 1 can be 
read simultaneously. 

[01 1 5] With especially this operation gestalt, reading of the criteria include-angle recording surface in which 
the include-angle reference signal Sa was written among two or more include-angle recording surfaces 
which can be set to the hologram record medium 200 to the include-angle reference signal Sa concerned is 
possible for a reader 26. And if the include-angle reference signal Sa is read in this way, the reader 26 is 
constituted so that this may be outputted to a control unit 28. 

[01 16] A control unit 28 can identify easily the difference of the hologram record medium 200, or the 
difference of the hologram regenerative apparatus 300 for whether which include-angle recording surface is 
a criteria include-angle recording surface based on the include-angle reference signal Sa, without asking. 
[01 17] Furthermore, a control unit 28 proofreads playback include-angle modification equipment 29 based 
on the criteria record include angle shown by the include-angle reference signal Sa. That is, according to the 
criteria playback include angle corresponding to the criteria include-angle recording surface first shown by 
the include-angle reference signal Sa, in case the include-angle recording surface of arbitration is 
reproduced, it is constituted so that a calibration may be applied to playback include-angle modification 
equipment 29. The angular difference of the playback include angle in setups, such as a mechanical 
condition that it should correspond to the criteria playback include angle in the playback include-angle 
modification equipment 29 in the event of more specifically, for example, this time, reproducing, or optical 
system, and the criteria playback include angle corresponding to the criteria include-angle recording surface 
shown by the include-angle reference signal Sa is detected. Furthermore, only this detected angular 
difference imposes offset, and playback include-angle modification equipment 29 is constituted so that a 
playback include angle may be changed. 

[01 18] In addition, the hologram regenerative apparatus 300 is further equipped with the migration 
equipment 30 made to move the location where the playback lighting L10 is condensed to the front face of 
the hologram record medium 200 in the direction which met the front face relatively. 
[01 19] Migration equipment 30 moves the condensing location of the playback illumination light L10 by 
changing the include angle of the optical system of a mirror 22 and 23 grades, and arrangement. Or you may 
move by changing the include angle of other optical elements of laser equipment 21 grade, and arrangement, 
and additional arrangement of the optical elements (for example, mirror whose installation include angle is 
adjustable) of the dedication for such migration may be carried out at the optical path of the playback 
illumination light L10. Furthermore, you may also include the device to which hologram record-medium 
200 the very thing is mechanically moved along the front face according to the maintenance device of the 
hologram record medium 200. Also about the migration actuation by the migration equipment 30 to apply, it 
is controlled by control signal S2' by which a generation output is carried out with a control unit 28 to make 
a part of a series of playback actuation mentioned later. 

[0120] Next, with reference to drawing 6 , fundamental playback actuation of the hologram regenerative 
apparatus 300 of this constituted operation gestalt is explained like the above. 

[0121] At the time of the actuation, laser equipment 21 irradiates the playback illumination light L10 
through mirrors 22 and 23 at a hologram 200. Then, light-receiving equipment 25 receives the playback 
light LI 1 based on the playback illumination light L10 in the hologram record medium 200. They are high 
order light, such as zero-order light which produces the playback light LI 1 here when the playback 
illumination light L10 corresponding to the reference beam at the time of record is irradiated by the 
hologram record medium 200, or primary light, etc. With the property of hologram record, such a playback 
light LI 1 does so the same light-and-darkness pattern as the modulated signal light L3 which was shown in 
drawing 1 . 

[0122] Then, based on the playback light LI 1 received by this light-receiving equipment 25, playback of 
each recording information recorded on the hologram record medium 200 with which high density record of 
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the reader 26 was carried out like **** is performed. 

[0123] Playback of the recording information over one include-angle recording surface corresponding to one 
playback include angle in one record area where the playback illumination light L10 is irradiated at a stretch 
is performed by the above fundamental playback actuation. 

[0124] Next, the detail of playback actuation of the include-angle multiplex mold in the hologram 
regenerative apparatus 300 of this operation gestalt which performs such playback to two or more include- 
angle recording surfaces, and performs it to further two or more record area is explained with reference to 
drawing 6 . It is the flow chart which shows the record actuation which drawing 6 requires here. 
[0125] In drawing 6 , the playback ligh&Ll 1 based on the playback illumination light L10 is first received 
with light-receiving equipment 25. According to this, the include-angle reference signal Sa outputted from a 
reader 26 is checked by the control device 28 (step S41). And based on the angular difference of the 
playback include angle at present currently fixed by playback include-angle modification equipment 29, and 
the criteria playback include angle corresponding to the criteria include-angle recording surface shown by 
the include-angle reference signal Sa, the calibration to playback include-angle modification equipment 29 
is performed (step S42). This calibration is performed by applying the offset according to above-mentioned 
angular difference to control signal ST inputted into playback include-angle modification equipment 29. 
[0126] Then, it is judged by the control unit 28 to the include-angle recording surface at present in the 
record area in this time of the hologram record medium 200 fixed by migration equipment 30 fixed by 
playback include-angle modification equipment 29 whether data playback of recording information is 
performed (step S43). 

[0127] the case where data playback is not performed here — (step S43:No) — processing is ended as it is. 
That is, it means that it performed effectively about the check (step S41) of the include-angle reference 
signal Sa in this case. 

[0128] On the other hand, as a result of the judgment of step S43, when performing data playback, (step 
S43:Yes) and the playback illumination light L10 are irradiated, and actual data playback is performed by 
light-receiving equipment 25 and reader 26 grade (step S44). 

[0129] Then, it is judged by the control unit 28 to the following include-angle recording surface which can 
be changed with the playback include-angle modification equipment 29 in the record area in this time of the 
hologram record medium 200 fixed by migration equipment 30 whether data playback of recording 
information is performed (step S45). 

[0130] Here, when performing data playback to the following include-angle recording surface, in response 
to control by (step S45:Yes) control signal ST, only a minute include angle (for example, 0.01 degrees) 
predetermined in a playback include angle is changed by playback include-angle modification equipment 29 
(step S46). Under the present circumstances, since the calibration on the basis of a criteria playback include 
angle is performed in playback include-angle modification equipment 29 like the above-mentioned, it is 
possible to change such a playback include angle into accuracy. And it returns to step S43 and subsequent 
processings are repeated. 

[01 3 1 ] On the other hand, as a result of the judgment of step S45, when not performing data playback to the 
following include-angle recording surface, it is judged by the control unit 28 whether (step S45:No) and 
migration equipment 30 perform data playback of recording information to other movable record area (step 
S47). 

[0132] Here, when performing data playback to other record area, the playback include angle which changes 
with playback include-angle modification equipment 29, and is fixed in response to control by (step 
S47:Yes) control signal ST is reset. That is, a playback include angle is changed by playback include-angle 
modification equipment 29, and it is fixed so that it may become a playback include angle corresponding to 
the first include-angle recording surface in the next record area (step S48). Under the present circumstances, 
since the calibration on the basis of a criteria playback include angle is performed in playback include-angle 
modification equipment 29 like the above-mentioned, it is possible to reset such a playback include angle to 
accuracy, and it is also possible to also |pake a change of the playback include angle after reset to accuracy 
further. 

[0133] Then, in response to control by control signal S2 1 , only predetermined distance is moved by 
migration equipment 30 and let with it the fields where the playback illumination light L10 is irradiated be 
other record area (step S49). And it returns to step S16 and subsequent processings are repeated. 
[01 34] On the other hand, as a result of the judgment of step S47, in not performing data playback to other 
record area, it ends (step S47:No) and a series of regeneration. 

[0135] By the above, playback of the recording information over two or more include-angle recording 
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surfaces which can be set in two or more record area is completed. 

[0136] As explained above, under control by the control unit 28, on the basis of the criteria playback include 
angle corresponding to the criteria include-angle recording surface shown by the include-angle reference 
signal Sa, predetermined changes playback include-angle modification equipment 29 a minute include angle 
every, and, according to this operation gestalt, it is fixed. Therefore, it becomes possible to make in 
agreement the playback include angle which must be equivalent to the criteria playback include angle 
specified by a mechanical condition or setups, such as optical system which becomes the hologram 
regenerative-apparatus 300 side 29, i.e., playback include-angle modification equipment, and a list from 
laser equipment 21 and mirrors 22 and 23, and the criteria playback include angle by the side of the 
hologram record medium 200 at the time of the first playback. That is, it is the same model about both 
[ these ] include angles, and also when using any of another hologram regenerative apparatus 300, it 
becomes possible to make it in agreement [ without being based on the variation between equipment ]. And 
after it, playback from an include-angle recording surface can be performed to quick and accuracy also 
about which playback include angle on the basis of a criteria playback include angle. 

[0137] This invention is not restricted to the operation gestalt mentioned above, and can be suitably changed 
in the range which is not contrary to the summary or thought of invention which can be read in a claim and 
the whole description, and a hologram regenerative apparatus and an approach are also included in the 
hologram recording device and approach list accompanied by such modification in the technical range of 
this invention. 
[0138] 

[Effect of the Invention] As explained to the detail above, it is possible in the hologram recording device 
and approach list of this invention to raise recording density and storage capacity according to a hologram 
regenerative apparatus and the approach, and, moreover, it is possible accuracy and to perform record 
actuation and playback actuation promptly. 

[Translation done.] 
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CIf*«8] ffiSc<Z)ftffiES®Op-6-t>(cSqi^S 

E&ffi-e& ^ b e »r AftWMUMinitf e* strc t» so 
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S4JSW3t*WE*nir5AE«kli#C!!Rlfr*3ta! 

ft: K«:taTE*S nfcl«E«ftOEi1«l**« i?*-^ 

WEW^BB W3tK»"T * WE* a ^7AieSSS*Ofl4 

*«*ffi*#ttfc:£X*rifi£f*£ftftE3E#R4:. 

SftES*ft**»E**ft*E«iBC*HS-r***S* 

5 KiWES£A«£S#R£H3T5ffflW^R<h 

WEIHWRtt, i»Eft**fl»iWJfl«Rfc*^»TWE 
S£«aSME#R£*ttETft C^^am^n^ 

[tt$9t9] (KrES*BRW3tO*3tffl:«K»UT. ffi 
E*njr5AE»«t#*ffl»ftK»ft*-*a»»#R* 
ECfjifc C 4: £fcH8i-f ft»#JS 8 CE4K© AK£S 
l!©*nir5A?i£S». 

[R&H10] IWrE»ffi#Rtt. l»E»ft#R»cJ:* 
^idStc, WE*a^7AE»ii<*©£T©AKE»ffi 
fC»T*H^*ff 5 Z.£.Z&Wl£TZW&m9 KE«© 
^g^IIffl*oy7A^4gI. 

WEffi^*©3tK»CE«S tlTti 0 SllEm^7tS:^i^^r 

mt. mE«#7tR^B9E#Bg?etMTSWE*n^7 
AE»*#©E»a«fc«#WfcEK"rtBfcE»ft*E 
Sfgt^iAfcftg^lI©*Dy7M5iSIl:± 

WE* n ^ 5 AE*«^K*ttft«R©ft«ESiB© 5 
■6««Oft«E»Bff*E*rsiKO*&EE»ftK*:»JP 

«|*fc:*tf«l»EE*ft«*l»ERJSSft&»ME»ft 
8 £g2p £ L TRJf AKroSOE b B5£T * «fc 5 CME 
EliAS^JE^RSrfliOT-tSIgi fell *fcd <h 

csi*« 1 2 ] MEmtoAKEftara. ibe^sc© 

^SESI?) p^IJOCEgSns^SEilTfeS £ 
<b£#&£:TftIif;fc3il lCBIOflKitBO^D^ 
7AEi*S.. 

[1**913] &8:©ftgE&®©5 5-^lcSifMI 

gEiiT-^5 b ftKS w»j*«*«Eas nr 

V»*ftK*asi«)*ny7AE»a#*»6EflHt«*f? 
it5*Dy7AS4SBf*oT, «£BtWtt*SaE 



3 

TZ&ft^fkt. SE*3t$nfc?l*3tC»Cf^T. wis 
*D^ 7 AEIi&#K«fcTE®£nfcBi]E}tt&:©Eit 

s Hfrta^ □ y 7 ae*k*©?$£ak'«e# «ke3e»i 

EfcW£a0MEJE#»£*«*fcftiS£a3l©*ny7 
i»E«£S«£iWrE£*ASE&ffiK#&nSiPff£ 

stME?f£ASEE^ft*iH»-r*i8£*$trc£ 

[0 0 0 1] 

[«9i©E-r*ftii5«-»] #»9itt. $m3Kxn« (sp 

atial Light Modulator) ^Lt«^£*n^5A 

izmmmzmtti,. nMRSEE-rsasnf^AEEEB 

#E7fc&tf«^7fc©*n^7AE»lt#©*ffifc:*t 
[0 0 0 2] 

«as««*»6«ijESsn. EE-r^EEflMHKu&DT 

«»c*i;TaE^.*cfc, <nwi£*E»m. »c'e 
»*«aajtAKT?an#r*. cob, antastt. xn 

#finr**-t;u©lfy^K:J:»j«J££*i*. tLT. c 

[0 0 0 3] WtE»B9K. #E7tR^«^7t»C»-r« 
*0 5r5AE»«t#oaE©ftftt«*»-r^EK-r*C 
tCiot, H-XU7'K:Sfc*EB1*«£*»E*-r 
sa«*affl©*n^ 7 AE»l6Bt>«EaftT^*. 

COJc^&^g^SSicDE^lCistf-S, *p 

^9AE»a#©*ffiic»-r««^7troft«*ai: "e 

^^S" iff*. Wc. «Atf*o^7AEEB#©B 

E©ffiEic-ar4BoE»fta*^. E»ft*©»p 
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*BgTte. g-E&A«fC*rrtrr£Eg*®£ "AgEE 

ftesr tup-sc^nr-a. 

[0 0 0 4] CCi7ft^oy7A8EgSffli» 

tftr*Dy5AW4s«tt. n±mmytiztt-rz>frn 

y7AE»Mtflc©*iB©ft«*filA»roEE-r*CtK 
ioT. H— X'J 7K£BKBSnfcEBW«£W£"r 

10 EE©!?^^**. jfcosr^AKEttfcraBBfff::***- 
«E£B9l7fc©AE*»&: "?i£Ag" iff*. EK, 
EA.tf*n5f5AEB»#©«ffi©SBK:— »f*E© 
H±Agft<h\ ?¥£Ag©aig<hfr5Ag£iS:i: "S* 
fS£Ag" iff*. 

[0 0 0 5] fl«*mffl<z>#ny5AE»««K:±n 
K, EBA&&£ipKBA£d*&0i|*.tfO. 0 1 KE» 
T«7cScS©$efflT^jEUT (Wx.(i8 8S~9 2g<D 
IHTE^rtJEELT) . RI-E»xU7fc4i»t*#ft 
*E»EK»-r*E»*. EBEBElcM&fTS. «. 
20 *HT*te. «*7fc2fctf#E7fca*— ErKBESft**ny 
7AKBB<*©«E±©««* "IEilU7" iff^C 

ten. ag*as©$^. i^-E^x'j7fc, 

«5 0E<hV»ofc«»©ASEEEjWEBStt3C<J:»C 
[0 0 0 6] A£*BE©*pdf7A?f££BK: 

[0 0 0 7 ] C©i7CftS^lI©*n^7Affigg 
30 B&tf*di> r 7AS£EBK:«fcntf. B-ZIJ7CE1 
E£»lcEfft3.n6#ft©E£BBBK:eBBM££* 

E»T#jar>cns**wfet?**©T. esesKtf 

EE&E£?REMK:ig7Ve£3fc©<h£nT^<5. 
[0 0 0 8] 

[E9WEftbJ:3.!:T*B«] bj&»0fca*e>. *oy 
7AE*lC*l»TB-«l:. ft*BlRtt*«#*»C** . 

c©^*. m— «taT*ojiogij©3hn^7AE© 

*EHT, H— ©tfai^AKBEtf (PJAtf. UA- 
40 /xyj|.«:E»ttE*) K*rt-*EB (EE) ^S±£rT? 

*ndf7AEBE#£EE©»PEBaEEtr»tta*fS 
£*£THJrr*R©««&tf7£***©**«tttt* 
WiKEftffrSt. ftSBBT- irf -5 itifE 0J 
*.«. ttBWI©/X7^lcJ:?T». -©SfiT-SiPE 
»ftK»=#*6rr«t)©i:UTE»*nfca*ft«Eaffi 

K#*T*«©««;ftt8fe¥EE©B«»tt»*W4K 

50 ««tt«ffi*titt»E*fr©T-Ctt, »*PAgEfifcffi<t 



(4) 
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0. 15® (itE) Lct^fTi)^gf5@®<»:«SAj:^^ 
flEE»BBKlE*UfcO. M^b<i:^i:T^^SI5®®i: 
tt»*«ft*E»Bi*«£LfcD. E@ftg<hW£a« 

* fc> 3 S««raS U 5. 
[0 0 0 9] *%^«±^LfcraS.'SJC|g*-^:Snfct) 
©T&O. f5®^SRtXI5®§a€r[Sl±^l3--S>^<h^ 
tgT'*0. U^t)IE5gS.OfflSfCf5@®l^f?^l!lf^«r 10 
fT3£<h**nI6ET-&5£g#S^W:fcn£/ , 7Af5&ge - 

[0010] 

*BH*fr*#s£. waits ft*3t«3fc*flW6fttf# 
snT*ojwrEm^je&*«Bi«!*ffiiBi3t*Pi8st. ^ 

S^7 , e^S§^jijlL.fc«^7 l e<i:H5f5#fi?.7fetS:*oy 20 
5Aia»JK#±»C»<SB2 3t*3Rt, HflEfi*?7tRtfitfl 

AE»«#KiiltS«ft©aSE»Bff© 5 "6»S«5ftft 
E»ffi*E»T*l*0>lll](EE*AflE*S*PE«a«i: L 
TR£U &l*fc:*ttSI&EE<MI*Sfl&ERjesnfc 

[0 0 11] *58iaoD*n^7AE»SI«KJ:ntf. * 30 

hsu. m^mztt-rz&m&ft?. •€■©«. «2 3t* 

[0 0 12] C©B&t$lC. fffi^Rte. *D^5Z»iE» 40 
W*tf«tD©ftR'E*ffi#©4*Jfc<0:ftR' 
E»ffi£E»-r*l*©E*aSE£»PE»ft«£: ITS 

jer*. *lt, Estafts^Rti. ww^rkj:* 

&Ag£, C©ig^$nfc»^E®AS?rS«P<!iLT. 
BfJtAflrroSEjeLHsrr*. .tot. 3g*oy?A 
E»S«ffllCiStt*E«ARiBE*R&tf3fc¥«e©« 

«^.tffHDOEfilW««)»J60E*I^K— 50 
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©#n^ 7 AE*t6«©^? , *i*ttJfl1"S*&C'b. S 

era©A , 7 , y*t«t &-r^a-^n^7i».E&sefct3ii 

T»Jfe©E»^K:-aS-tt-*it*«oIIBttt*. 
*ft6tl*tt. **ny7AESU6«KOlr»Tfcj£©E» 

i^tiajtsnfcsqiESftSss^tLT, ^rnoE 

@ASlCOV»Tt)iE56tftSE»S^©ES€:ff^.5. 
[0 0 13] dCTitl^Wfc*. ?&ftfteftllMIC«- 
©EftASEt *-T o ^ 5 AEWMtlCEft 

LTti£. 6-ftftGflki6lCttT«Eflt (iiE) *>B£& 

o«*»c^-rnoAKE»ffifc»r*E» (3iE> 

**ff-5^**BLT*»6*B©E» (iiE) ^M^S 

«r»rn©ft«E»iBTf*s*»*aBr*f^« 
dw^aftftfliwwvtEMkr*^^. ^nsmoa 

>T->y««»<0*IRK:E»Ufcfc»E»**ffl©E** 

[0 0 14] Cttk:**UT. ^0*D^7ASESg 
Stt. #j£©E»3KRJ£Sftfc»Me»ARS»*£ 
It, *®»©2iafc*aRfHEa:E»»fe#»JE£fc 

[0 0 15] d©J:5R:*56WK±ntf. AKMCJ: 
^EERtfT 5 ifl^&SE&IWls&^Itgi: 

ft*. 

[0 0 16] ft. ffilBIJfcSMUBtt. ESH* 

5AE»«#fcEfik-C*a. RWi. E®1t^©^-TPg 

ftfCE&Ti**. 
[0 0 17] HtC. ffinXEXMI^&ttlM 

({&U Ltt. l«±©e^Sc) ©?%i!>te< tfe— O 
[HJSfTtWo^O^TtW^-SrfJfflbT 

*i»tt o aott-xafcR© i •A.ftmo&Aftt tmm 

LT, *eflETf*ay7AE»**"Iffit*t*. 
[0 0 18] flnxT. _fci6Lfc*3691©aR*RS!©tf 
□ y7i»E*8Il:#L-C. R«Hfc©ffitt*SS*.T*S 
E»*fr5R!!B3fc{fc«*R#5S. #!H3fc©«i***.T 

*aE»sff5#Ri3«s«*a*a. RjsttcaHtessE 

AT£*E»&fr3R!!H3fcflBfc*R#£. S^*:o^7 
AERa*fc7JtfT«m^3fc©j»jfc»RfcIE*.T*RE 

*tt*^to-&Tt>«k^. cntcio, — fiii5&g©*o 



7 

coo 19] *mw<Dfim&mm<D*aif7A$m&s. 

[0 0 2 0] d©Sg8£l;:=fcnt2\ *o^7AgSSfti! 

*Eg*©«£. ffim%xni»ii. »£©A«E*iBK# 

tt. C«ftae»PWW1IMIK*"^l»T, SS*P;?7A 
E»MWlc#bTKfc«*E*ft*#8ttgSftT^*c: 

^fttgacett-cs. jao. nm©AflEE*ffi**. a 

CO 0 2 1 ] **W©ftg#«ffl©:ifco$r5AE»«« 
©ttoMWTtt. ffiEfflfli^&tt. 'J>tz< ifettEWfc 

fflEtfn^AEftflMfrfctfLTtt. ME£gS*PitS'J 

CO 0 2 2] c©tt«fc:.fcntf. 4t£c9ftKG*iBic# 
LTIBgim ffi©ftSE»ffi»=*tUTE«H»«*E' 

fewest*. 5t-r^«s*^sijtt^(ca 
^■SE»-r*^jft , roE»ftflE«3E^«K:*tt* 

*«PE*A«»C»*r*«©««W«tB*lr»tt**3B« 
©IKeftfrCttJS-rsASEfcBt, ^&S*P^iS'J1»?8 
KJ:0*Sft***aftE»iB£©a«S**lilU tt 

ll«Wi3^*»©«£*fr©III*«SEfl:. *ay7A 

. Uf&^SSfc^txxfc. hfcfco r.w«fc^ 

<t*fb***i«snT. ^-fnw£^E^ffi(c*fLTfciE 

tt(cEflttltfll©E« (iiE) *frA*. 

CO 0 2 3] *Wi*5e9i©a«#«ffi©*ay5AK 
&gS©fifi©$HatT?ra. iWE^D^AE^jgttfC&tt 
5}g&©AaE^S©?^-o(;:«. ffiE£*PEftft£ 
IC#*-r**»ft*E»Bi"C*-6lB**-rft**«P»8iJ 

M^isi^nt*?), mehto^R}*. we*i«s«p 

WS»J««C*^tr»T(WEE»ft««H^R*«iE-r*. 

CO 0 2 4] £©ffi«K:«fcntf. Kf=E»**fftonTft 
flES*IWJ««A«E»S nfc A«E»ffi*#-T * * a 
5AE*Mt#IC»UTE»«rfT'3IB»rtt. WW^Rtt. 

Wttffi*W4>fc3***©RJt*frfc#j6:TS#iffE»ffi 

©SSMS-t&aiL, UAP$tt. K*U*nfcft*««»t* 
7t» htiWT. EfltAft£X^RI4. EfltftSSS 
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"r**n^5AE»SBIBlT?. E»ftK«M*R»C*i»t 

T. ^G3E»£fT*3<fcT**n^7Z»E»Sg«K:J:0 
jEBCEftflmoE* (iiE) fcfr**. 

co o 2 5] *%w<D&m&mm<D*a{f7A%&mmm. 

©ffi©«fllTtt. (mE«2JIM63RK:J:D#*»n*ll9E« 
10 *3ttftZWEIM!B#©Jll3fcffi«K:**l,-C. i!ijE*D?7 
AE»«t#ft«»Wk:»tta-tt--S»»#R*HC«it 

CO 0 2 6] d<o^«fr«fcntf, AJHfe&MMfc&tfJR 
JtSn*-" 3<DE«XU 7 J: *-X 

ttttR©*SE*ffifc:»r*ESW^7L&IIH;:H:, f» 
ffr^Rt4> *njf7AB**#*«#Wi:»»3*S. 
cnctD. te©E«xU7 , fc«^£fttf#JS3fca«*# 

»ffic»r*E»*«fft)n*. 
20 co 02 7] zommx'te. mmmftxmmt. me 

IMft^RKJ:3»IM8M;:. H5E*D^5AE^j«ff©^ 

CO 0 2 8] C0±5II«B£tntl IMft^RHJ:*# 
M0!)Bft^>9IW«/JxS<fliX.«Cj!:«<ine£:ft«. K 
fc. &lfr#R(Ccfc5&ffttC#oT?g£U#-5. E»£ffi 
fcH^Rfttf^fcVCfcWttttttrtWiRftftttK* 
tt5g{fc£S/NBK$**£i:fc Platte*. 
CO 0 2 9] MS. -©E»X'J7'K*J(t*£T©ft«E 
30 »n5fc»r*E»*^T-r*l»fC, &W)^Wt\z£Z>&W) 
SrfroTfcJ:^. sfcW4, — ©K«X<J TIC i$&t-5— © 
AfllE«iBK»-r*E**^7-r**K:, &Wi^®Hz£ 

co o 3 o ] *mw(Dnm&mw<D*u{f7&%&mmw. 

^SESffiro-p-^SSifrE^^n^^gE^ST-s^. 
[0 0 3 1 ] noigflMckntf. *n^7AE»ll#i: 

*»t**ai©ft«E»ffitE»-rai»©Eakfta6**p 
40 snfc»pf3»Ai*»iiti/T. ir»rn©E*AKK: 

o (r » T t> jE« £ A SSE^I ^© Efii S ff * -5 . 

[0 0 3 2] *fgHJ©£g£mitf©*ny7AS£g§ 
tt±ER«***r*fcie»»c, a»©A«E»ii©3-5 
-O fcS*PaSE^®T6 3 If £jjVT £gS*P§aS'J1i «R 
*«E»*nTV»«ftK*SS©*n^7AEe«t#*»6 

B8W3t*«*E*Dy7AEa«E*JCBR*tTa3taBt. M 
E*a^7AE»«tfrji»6©. HliEW^HB?g ? t(cS^< 
H*3tt*SJtf*S3t^Rt, KS?t^nfe^±7t(CS 
50 ^»T. WE*ay7AE»«#»C«iaTE»SnfciW 
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M Wft \ztt? -5 mi E* a if y A E^SSttt© S££ S £ ffl 
Si&ES^aSEE»®K#tfrr*g*ptW£a&£S*P£: L 
flHOE*ft*»MWftMtP**fcfc«*.T*iJ. men 

[0 0 3 3] *5BWOftK**a©*a^5AS*«« 

«7*hy<t-K7K. CCD (Charge Coupled D 
evice) fffcSA.TTfcSSJfc^Rtt. *a$^AE»« 

&&*><d, n±mwftizm-3<n£.K : £$;yt?2><> z\z\ 

£88 Sift*** n ^ 7 A EfMMFCMIt 5 ft&RC £ C 
■5. 0 1 «l?©li*3t4i:T*5. 

tt«^fttt, #a«E»®t::E&£*ifc«&<DK®tit« 

[0 0 3 4] iWH^Rte. ^P^AES 

#w e rot a a. ^Bf?±-r « «r t*©»£^ g&s^ 

«WJ*«KJ:OSSft*£*ASE»ffi<!:©A*Je£ 

-5. ^tllC^O. »«J»=S«Pa«E»ffiK:E*£fT-3fc 
ffi©frn^?AE»£»&tf^iaE»*fT43:5 fcf** 
o^7ABtggrat, E«a««E#R;&tfH£*« 

*«— »l/THfc<Tt>. hlCcfcD^©«J;5^ 

[0 0 3 5] dTtt«Ofc», ^*ftSE»ffi»J»3-t 
flDE»ftKt*"rft«19«*3hoy7AE*«*KE» 
LT*?, #ftflEEfikBtjkfr-6S**tT'5«lC ttft 

zmwrzumiz. i»-rn<oftSESffiT**^s:5SS 
[0036] cticwLt. *&m<D*aif7junikm 

Stt, ft«SiMII»J««Ka^»T«iE*ff5Ci:-C. 
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[0 0 3 7] d©cfc-pK#fS91lc«tntf. sg#«K«fc 

0E»«flatfE*s**R«w»cfca* 

[0 0 3 8] HOAX. Jii£Ljfc*Efl©AS**S©# 
n£f5AW£««K#LT. #aH7t©ffiffi*fc*.T*« 
E»ftff5#M3ttffiffi*«*a. #BB7t©««*«*.T 
10 £lEft&fT5#i!(l3ftRff$K££. #M3t©«**« 
*.T*«E**fr3«»7l£«7l££«*SC. S^*o^7 
AE»*<*fcA»Ta«*7fc©fcj««S6«*T*ME 

[0 0 3 9] #5eili©*D^7AW£ge©fi&©SB86T 
tt, WEff*BHW3ttO*3ttt«»c»bT. mffi*ay 7 
AE»ME#*«»«t:IMI!i*-B:«IM&¥S*5e»cfllA 
5. 

20 [o o 4 o] c©«*K:j:ntf. n&mwfttfmxzti 

©ft«E»BK:#T*?f&&«5£TLfcKK:tt. &m^& 

«k0, flS©E»xU7'CH*!HW7t*««3tSn. itti 
©EfttU 7C#L.TH«l:«ft©AKESkffll:»t4 

[0 0 4 1] CW§SmT«. MEtt%^§ttt. 
^RK.fc*»»*fc:, MEtfn^AEWKflHD^T© 
ftKE»SC»T*S*Sff 5 £ 5 tctftrt LTfeiH. 
30 [0 0 4 2] CCioCMtnH 

M©ISft*fMft*£*3<fP&«;i&]OTrflfi2:ftS. JE 

&W}^mz£2>&W)\zft-z>T%£.v&z. n±fim. 

[0 0 4 3] M. — ©E*X'J7'K:*tt*±T©ftfleE 

SrffoTfeil/^. — ©E&XU7fCi3tt5 — © 

ft«E»ffi»C*«-4?}±*^Tl"*«»w. &m^mz£ 

40 [0 0 44] *5HH©ft«£*£l©* Q^7AEi*ft 
tt±EflHB*»*T*fc»K:. >fe«7t*B8Wra7t« 

JB13fc**fc, »Ee#7tt©7t»lcE«SnT*DME 

aiaufc«#7C<tmE#Ba7tt**o^9AE»jatfls± 
ic«<m27t^<h. fUE«^7ie&^BijrE#^7tic*fr 

-5 iulE* □ ^ 7 AE»liff©E»ft aE*«»W»cSE3E''BI 
ffittE»ftflE«JE^at*«itfcftft*«SI©*n^9 

50 ny7AE»Mtft:»::i5tt*1ISc©*l8EE*ffi©^**J£ 



» 
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0ft£Kfiti&£EB-rsiRtiDffiEEflkAff££iPEftft 

«3ena«-r*±3ciiinE«E»A*«M^a!tiw«r* 

[0 0 4 5] #fgl|H©Ag#fil!©*D^AE@;S8; 
tB«tc. A&*SlcJ:9eftftftfttfeflk**£JlUi 

[0 0 4 6] *5BWroA«*aao*ny5AEak*tt 
©H»*Ttt. ffiE4t£®ftSEfltiiitt« miE«iSc©£i 
fl«E*iB©5 5»io»cE*sn*ft*E«B-c**. 

[0 0 4 7] d©$g«H;:«k*U4\ *ny7AE»«#C 

£tt*»si©ft«E»ffi*E*-r*iR<DE»a««»P 

E»AK4:UTiafir*. «toT. ftfe]<DEMtl$(;:8£ 
[0 0 4 8] *^©^g^iS0#D^7AM*S 

-o c&p ake ABf-?& -a m &iZT&mm mmmuM 

cf^T, WE*ny5AE»«E#KS*aTE»snfciW 
E*ft®EflHMI££*R*B<5Rtt¥ft&. iWES£ 
BBW3tf=»-r*lMrE*n^7AE»«EflE©S^«*ffi 

R0*ci£r?.&lV£RRicJ: 5*Djf 7 AW^ffifcfe 
HT, »Eft«*qiS»Jt»«t:*^«r»TiWES*ft«* 

[0 0 4 9] *M^©ftgMI©*ny7AM*ffi 

d <ta«T*. L*»t>s«nii<oA5!y*»r «fc 6 

aW£»ftst>pJR<!:fc.5. 
[0 0 5 0] *RR©£ ©J: 3 fcfMJ 

[0 0 5 1] 

i&wo>mm<w&m) bit. *&w<Dnm<Dj&&&%iw 
ics-^trrts. 

[0 0 5 2] (*n??AB*ttR®RlXmS) * 
RR©#n*7AE»RR©R 1RR#»K:-D^TB 1 
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[0 0 5 3] 5tr. Hl»tfH2fc#RUT. 
ttC«**n^7AE»RR©£tt«RK-3^TRRT 
•5. cjlk. Blil **lfi»Ji»c«*Jhn^5AE* 
8I©iftirici£St^D7J'0T*5. 1211 *H 
M»»#R*fc£W3fcRR»©H5*Wtt*R»«BT» 
5. 

[0 0 5 4] B 1 fCaVTJ: 5 *HJS^J8lw«-5*P 
y7AEggil 0 OH. U-1f3tetf>6&*7fciE7fcL 0 
10 £SH»-r*3ttS©--«fc*U— tfgll 1 t. d©7tiH 
3ttL 0 S«^3tL 1 fttfMIXL 2 Kfl-RTSR 1 
J?k<D— RfcStf— AXZfV v9 1 2 t. fi^TfcLl©^ 

BceRsn. «#7tL i ©g$rtt^-r-5i£^7t#«© 

-fi9JS:*J5E-r-5U>Xl 3 t. 1/>X1 3A^6!±i#tSn 

U>Xl4i:. W>X1 4^f > tiiW$nfefI^7 , 6L 1 
Sr. ERrt-^SKJMWCJSCTRRU 3ER»©ft^ 
3ttL 3£LTliU*-r*ffiM3te«RSl 5 t. ft^ftL 3 
(O^S^/JnLT. *P^5AEiitf2 0 0 KlfiJttTtiJ 
20 »T*tt'Mfc*#©— Rfc*U>;Cl 6 &««jL«. 

[0 0 5 5] Ii:*o^7AEigil0 0B. t*-A 
77"'Jy^ 1 2IC<t»37>aiSnfc#fia7tL 2 Sr. 
5AEW2 0 OJUcfctt*. att#RH%L 2 K«j6 
■T*«^3tL 3*«*JfeSn*{t«tlBI-HB:«tCi»<, )K 

[0 0 5 6] Mf. Bl-Ctt. *a^ 7 AEW2 0 0 

0 Jfcftfttf 4 O© 1 *3t*^trfflr^Jt L 3 ***}tsns 

30 [0 0 5 7 3 B2 ic^-r <fc 5 c, snn^ns 1 5 n. 

RA««»RRa>&fcO, Rft©-fcJH 5 2C»aSft 

tii o , gt^ i 5 2 «f fit^"j|g-es 5. m*. 

«. RH3fcRRR 1 5 **, 7ff^TMJ?7I»a 

©RfiRR-tantf, ^Mj*xttK:2;fc5cE5»janfe 
«R©H»««K:*fjSUT«R©-fc;u 1 5 2 *<Rj£a*i 

5. Sn^XIISl 5«. -b;H 5 2©+M XKJ&Ufc 
(HUfrS#lK=koT, flWtL ltf«AR£ft*i:. 0^ 
L3-0&tfl#tf£3-l. 2i5C7tL3-2. -©R& 

3t*^o*«Lfcia»f3W»sft*fflr*3tL3*m»r* 
40 «k3»c«j«snTi»*. 

[0 0 5 8] BtfB 1 KfcHT. *n^7AEigi 1 

ooa, ^D^7AEiH*2 o orosSi:»t5fif 

RpJRfcERARRMftRl 9£. {rafcL3j&«#ay 
7AESi#2 o 0K:*itt*ERf'**fcK'E»RK:*t 
«:rSB»AR£fc*J:3K:E»ftRR15RRl 9£fM 

nrraMRRRi 8 out. *RR»flrai. 

«#«L 3«)}tttj6«7|xn^7AEa«flc2 0 0©RBC: 

so [0059] erarrrrr 1 9 a. *d^ 7 aes 
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11. f-AX^U-y^l2, U>Xl3. 14&tfl 

ro^S^^iiJDBHaLTfcJ:^. ^14. cimcft*. 

TX14»0;LT. *O^AE&i»#2 0 0 

g^iESsi 9 \z£z>itimmmmmz-z>^Tte. io 

5lc$ffi£ti5„ 

[0 0 6 0] ragfl 814. T-f ^aXn-fe 

%&mm# 200 ±fcia»-r^*iE*«*«K* i;tsii» 
«#s it*j«m*ix. -tj$©$n< iEg*sg£see i 

1 51C;ttLTEfiM#^lCj£i;;fcE©«^Sd£{&eaU 

sn-c^s. 20 

[0 0 6 1] ^D^AffiSSBl 0 0J45EC 

L12^i3tt5U>X2 4at. il/>X2 4aS^ 
LTf?±7fcL 1 2 £§7fc-r5£7tgl«2 Sat. t£§7fc 
SnfcB£3fcL 1 2 fc*tft»T. BP*>§7 l fcgiB2 5ai> 
S{iJ7j£n5£7£fa#S r ICS^T. Jfrnd^AEfil 
jg#2 0 0»=BfcfCE»Sftfc»»©ES«B£**tt 
<*-&5glStge2 6 
[0 0 6 2] **J6»«T»4. B^fcL 1 X14L 3 

ay? &$zmM:#2 o oizmz m<D^-rnfr<Dmv£x*m 30 

SSI 8\Z&ZMfflTX% $n^H815i. 

5lC«*3tL 1XBL 3 5Mft5. B-W4, «*3t 
L 1 X14L 3 *B*rT*fc»K:»;B©*fc i J fe RB£«^te 
L 1 X14L 3 03t»»CiijttlESr*«(S^>. BttBWS 
{f^^L 1XBL 3 ©JfcKCafcWKJtA-r 

[0 0 6 3] ^Oi5l:LT4fi8ShSB4*L12S 40 
U>X2 4 afcfl-LTS3te"r*S3fc£B2 5 ate. #J*. 
H7*h^3|--K7K, CCD (Charge Coupled D 
evice) ^£-&A>Tft-5<, 

[0 0 6 4] Wm.&W2 6 alt, S3fcSftfcS£3fcL 1 

"P. &E»fltft&R*tt«. **Jfi»ffi-e»4WK:, 
S12 6alt *D2?7AE»ttM*2 0 0 
roSKEfifficDotb. Sijlie&ft«fC»^:-rsS«P«S 
IE»iBT**lBt*-raW}i]««<0— «iUT©. ^ss 
qMMS a#»#i£Snfca»fl«JE»ffia*S. £R« 50 
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SSlPS^Sa«R4>«tO?TffiT»«. fit, UW£ 
B 2 6 a 14. -5 (C&gSOSff^S a 

[0 0 6 5] *Hlig^!iT-14#ir. MffBB 1 8 14. * 
W?5M£MW*2 0 OlC^lt5#^0«aESffitL- 

a&tLTiftJTf*. *l/T. ES*SB£MgB19 
»4.'*»SS1 8KJ:*«»T-C, g*0©SKE&a5£ 
ESUfcfillHK:*tt*E»aS*, r.<DK5fe£tlfcgiP 

[0 0 6 6] HK. ffigi 1 8 14. mmmm. 2 6 a t5> 

»*a«E»i5-C**B£jRT««»P«^S a£ES* 
■T«J:5KffilBI3t*W»l 5*«WT*. E 
CD*&SfpflH»S alcSo'^T. ^ny7AE»Ji#2 
0 0 t»UTiE»C*HlE»ft«A«iajtSnT»r»*ilt** 
eSKBBHTf**. SIC |»«S12 6a6fflHT. ^ 
t'noaBESffitfS^aSEBBT?*'****. dxD^ 
7AEiI#2 0 0©*H*W4#n£f9AE»BBl 

o ooan*iaitorc*»K:ws>J"e**. 

[0 0 6 7]S(C*fc. MfB£Bl-8t4. WtW<Dj%&\m 

mm-z-a l te»s*w«k»s nfc«»c4sM-* * n ^ ^ 

AEftfttt 2 0 0 1C# LT14. S a (C«fc 0 

^Sn«*ipESftSlcS^^TE©^S^ieSBl 9 
£tfcIE-r«. EP£. B8)®A£E&B£E&-r&IRtC 
14. cn***ftSE»BitUTR^ra4:«»CE«lft 
gflgii 9 tlSijEt^W-tt^'brotr*. tl/T« 
ic. £S(DAftESS&ES-r«R((ci4. ^SS¥^^ 
S aCJ:D«Sn**t(HftSE»ffilc>trti:-r***E» 
^glc&DT. eBAKXXSBl 9CtfciEfc4*l?«J: 
5C«lSSnT^S. =kOjyfc£HC 1401*14. ^-HES 
"r*«fjiSl"P©E»ft«B3e«B 1 9 lc4iW-*SJME*ft 
«fc#*T*»©«ttttttffi*W43fc¥««©KJ£*fr 
T-©E#£g£. ^SSifSfa^S alciO^Sn^Sfp 
• ABEBBCtffcTSSVEBftBtflOftflaSftlfttti-r 

14T. E«tflg^sEg« 1 9 14. EBftB&SEKTaJ: 

[0 0 6 8] »C*fc, S'JW^py^AE^filCto 

»a*2 o o»cE»snT^*»^Kt». siagii8 

14. n*ic. C©ftgS«P(i^S aCi 0*3*15** 
[0 0 6 9] flnx-T,. ^D^7AEiSS 1 0 014. ft 



IS 

A&mm#2 o o common LxmnttHz. *<Dtm\z 

to ?tt{*UZ&W)2 2 o SMIC«AT^ 
5. »igf 2 0B. U>X16^CD^«W 

ft2<7>»7fc&e£f£»j$-g-5„ *Htt.- !fS«l 1 

^(Cte. #D$r5AE»«M*2 0 0<D&&mm\Z 
<i: 0 . 3fraX7AESffi#:2 0 0 gffSr^-©*®fC»o 

■ 2 0CJ:4»ilHPl:oi»Tt». a»gI18T?M 

[0 0 70]*!:, 01$#IIT. 6U:©*0<#W&3 
ESU&tefconTSWrr*. 

[0 0 7 1 ] tcwffiCH;, u— tfSfii ltt. ftid 

JtLOSriltU, hf-AXX'J 1 2 tt, ^tiH^L 0 
Sr. «*3teL-l&tfiMB3teL2fc#l«-r«. tbT. « 
mid U>Xl 3&tfl 4{C«t0^r B l7t^i)ISl 

swim xic^/tgi^m:, ^ra^sam ska 

&#BB3tL 2 t*fC*n^5Aia»«flc2 0 0 ©EftfS 

[0 0 7 2] «±©**W&E»»flsKJ:oT. 
L 3&tf#!0fcL 2**— P^fcflMtSft* — ^©EftXU 
7 — ^OEftftKK***?-*— 3©ft£E» 

[0073] &k, cwzouum*, m&vMmzim 

*IWfi»tB©*n2f5AE*t$iIl 0 0lc£l*£ftA£ 

[0 0 7 4] B3C£tiT. $fcr«*3tL 3jWB*fSft 
5t*C«L 2 3&»S±BBM3tiLXfflH6nT. 
*?tL 1 2 2 5 atS^ns. cniCfci; 

swam 8.Kj:D?x3/*an* Ufvysi 

1) . -flT. MXVA^S aQffSICj&gT. 
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SfiuMMMMl 8K«fcD¥Uj&$ft-5 Ufy^S 1 
2) . 

[0 0 7 5] a&OTEftT&ntf (AXyXS 

1 2 : Ye s) . M*L 3 RtffcHWfcL 2 t» 6*1 

* tmz. ftm&mm^ s a z^rtmmn s d ci^ 

SSMlffiEftEKttLTfrfcn* Ury^S 13) „ 
10 [0 0 7 6] (Ifi*. Xf^^S 12©flt©^, «II 
©EftTXUtntf UX^XS 1 2 : No) . Eftfift 
£|gg®l 9K£DBJ££ftT(/>*iil3M5K*5W-<5Eft 
ftl^i? £r£n-5<!:#K. 0iJ;U£fWi&Pg© 1 8(E>rt 

***UK:fiu*sn* Uf77"si4) . ic, mm 
mmm^s a k£ QTK-znzmmnmfcmwizttfe-rz 

iEAtfr^n^) Uf-y^S 1 5) . CKD&IEtt, ^JA« 
EiAlttXill 9KA^$tl^>felfflim^S 1K2*L 

[0077] ^T77"s i 3xtts i 5<Dmm\zm^ 

T. ^Ifrg»2 OlCiOi^Stlfc^D^ASS^ 

2 0 0OlS$,STOSiI'J7 (BPS. m#3£L3B:tf 
#B83ttL2*«S^TBH*t$n*iR«> K*5tt£. Eft 

1 9 K«fc 0HJt*nfcSI*jftOA«E»B 
l:StiLT. EWWROt*— *E»£fr3a>5j&>J&«MWj£ 
Bl 8 K«fc9, «^$n-5> Uf77*S 1 6) . 

[0 0 7 8] d-T. ^-^EfikfcfrfctofcUfc^Ktt 
30 (Xf7^S 1 6 : No) . ^(0$ SjaSS^T-T -5. 
ip-fe. HO»§l:lt ^SI?fi^S aOOXx;/:* (X 
Xu/XS 1 1) ^£igS*p{I^S a ©Eft Uf7 7"S 
13) »K^Ttt#&K*frSnfc;i<S:K&*. 

[0 0 7 9] AX-yXS 1 6Q*iJ^CC»ig*. 5 s — 

*Eft£fr&-5«£-Kte Uf7yS 16 : Ye s) , 
m^yt L 3 R #fl83t L 2 *f $ n 5 i * K . Eft fit 
^SdCJStTSWjeXIISl 5»CiO«^7tL3^ 

wsn-c. ^©^-^Eft^ffton* Uf77"si 

7) . 

40 [0 0 8 0].«lrJT. »ft812 0t±DH)SSnfc* 
ny7AEft4SE^2 0 0<73^S#,-ST'<7>EftX'J7fCi3lt 
-5. GSAKSISll 9KJ:0*HE*Ite&3fcC!)ft«E 
SEl:«LT. EftWaax-^ESkfcff^S^JWB 
»tt«18»Cj:»5. *i|^$n^> Uf77'S18) . 

[0 0 8 1] ddT. *OftSE*SC»LTr-^E 
ftSffJipS^Ktt (AX->XS 18 : Ye s) . mm 

0. E»ft««»BfJfe«)l«/hft£E (OT*tf. 0. 0 1S) 
fc*tt£H£tt-5 (Xf77"S 19). C©BR. etja*CD^0 

50 <. EftftS^MSffii 9i:*i>Tll SqsEftftff* 
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S2PtbfcSlE^fTfenT 1/^-5 COT. Z.<D£otZ&mft 

sro&H^iEsgKfT^ctaipj/sg-e&s. tut. x-r- 

[0 0 8 2] fft75. Xxy^S 1 8CD*lJ^COiS^. 
Uf-y^S 1 8 : No) . #»jgg2 0 lei 9&*jBJ 

^S20) . 

[0 0 8 3] C CIT. IfiCOfe&XUTtcMLTx— ^12 
**ff*5»^Ktt (T^y^S 2 0 : Yes) , MM 
m^rS lKJ:S*«PS*»7-aESa*B3E««l 91CJ; 

o«SLHjrraK«ftfltt«'j-fcv nan*, bp^. * 
s^$i$ns£$n% (Xf7^s2i) . zoiffi, 

. EiftMI8H9i:*if»Tli. £9E 

[0 0 8 4] SiUT. ©I^m^S 2tC«t-5Sfll3il : &SttT 
Mgg 2 0 IC <fc D . «#*fcL 3 Rtf #HB3tL 2 j&tJH» 

[0 0 8 5]«. 7fy^S 2 o<z>$i£a>fi#. ffico 

UfyyS2 0 :No) , — JicoiB^MS&^TT 
-5. 

[0 0 8 6] BUHZ&Q* a»©E»XU7 , »C*»t*. 

a. 

[0 0 8 7] £t±RWLfc«t5C***»ffi»CJ:ntf. 

tLT^S-TS. tLT, IH^AS^HSSl 914. $5 
ffttBl 8»CJ;-5$fflTT. *fg]0>AffGfltiB£EftU 

±^T. Tfcd^AEftgfltl 0 Ofil. EP*>G^£i«£ 

sss i 9 . attxtc u— »fge 1 1 . tr— at. yj ? * 

12. 1/>X13. 1 4&tfl 6**Sfc*3fe¥3MJ©« 
Jfrr**<0E»fc«£. *ni/ 7 AG@i*&2 0 0WC 
t^lfifcft*. EPS. cn^Pi^g^. 

<t:a<5Jffi£fcS. L*»t>*n4SU»tt, SipE@tfiS£S 
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ftgEgffi'NCOE^SrfTA-S. 
[0 0 8 8] 6U:lftHLfc±3C*lil6»a©*nif5 

ae&sm loos. ftaE*as©*Dy5AE«*«i 

-TSdilCtoT, l/>X2 4a. S7tgI2 5aStf 
BHtttBg 6 aS«l>T, *n^7AE&J«<£2 0 0 lz 

10 *C«tt>"IttT?*«. BP'S, SI 

L3£jS»rU I^l/>X2 4a, S%SE2 5a. & 
$&§2 6 a&tffWiipgei 8lCj:oT. «]fi-r**« 
SO©* o ^7 ASi^i t mmomkWiWp&ff r> <fc 5 lc 
tntf. **M»tB©*ny5AE*£«l 0 Ott. E 

[o 089] Kk±.®.mLtzmmwm~cfc, wnnamm 

1514. ft*%L3£. BftfiHt©*"^*?*— 
20 tfT2«j6»|LTt>J;V»U GMtfif?B©jSf fgPI^-:* 

[0 0 9 0] ft. *ny7AE»»#fl)tmtl/Ttt. 

[0 0 9 1 ] (*njr?AGftg1Ea>a5 2£%«tR) * 
5BM«o*ny9AE»ft«o«2*l6»IB»:-3V>TH4 

30 n^5AE»81C*lt4E#»^S*r7n-ft- 

[0 0 9 2] K5 2*Jfi»!8-Ctt. ASEStecD^I^E 

ftiu^Mto^-rs^w as 1 ntt^aBo«« 
mmnm&tmm-v&z. -5-cit-. i24©:7a-3^— 

[0 0 9 3] @41;i:fct>T$fc-r. 7fy?S 1 l3ft»6S 
40 1 7 ©JUS**. H3fc*bfc»l *«»»<o«*4:ra* 

[0094] xf'^si 7co^7^ic. &mmm.2 0 

•r-^E**ff5*5*»*«W»*«l 8 1CctO. 
n-5 Uf77'S 3 1). 

[0 0 9 5 ] ddT. <IS©E&XiJ7'lC^UTx-^E 
**frfc3«*K:tt Uf7 7"S 3 1 : Ye s) . MfP 
«*S 2lc±SIHWfc*ttTfMftK«2 0KJ:O. 
3tL 3&tf#B8JtL 2*iSP.WSnS«BHc* t , ffifefcffiti 
50 It&iS^nT, (!©ESXU7iSn5 (^fy7"S 3 
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3) . -S-UT. Xy-yZfS 1 6H^oT. 

[0 0 9 6] ffi*. 7f7^S 3 1 <DP\M<D^m. i&O 

(7.7^7 XS 2 0 : No) . #»jge2 0CJ:0Sg$ 
nfc*D^7Ateg^ft:2 0 Oco^^TODte&X'JT 

«flEE»ffik:»LT. E&fitSSCD^-^Efi^fTO^S 
MMPSIl 8tzJ:0. «$ns Ut^XS 3 

4) o 10 
[0 0 9 7 ] CiT. ^^gE^ffitCttLT^-^E 

SSrfT&SS^-fCtt Ur7/S34:Yes) , mm 

K*ftKa»j5fj£©«*aa («*.«. o. oi» 

flKOXJCSiEaricfrSCt^ffi-C**. fLT, *x 

[0 0 9 8 ] ffi^T. Xf->yS 3 4»«^«SS^:» 20 
**E*ffilCttLT5*— *E»*frfc*Jfc^»^fc:tt 

Uf7yS3 4:No) . — a©ESffl3£**"rr 
*. 

[0 0 9 9] fiUiKcfcO. ttft©IB»X'J7»c*W-5. 
*R<DA£E*Sf;:*fT*E»«««)*aE»a*35TT 
5. 

[0 10 0] 6U:tJi9IL;fc«fc3K**i6»fflN;:±ntf. 
•MSA 18 12. *ny5AE«K#2 0 0lC*5tt-5fi 

tLTRft-ra. -ti/T, £gA^iiii9ii m 30 
in 0 o«<0«««tt»*wi«ft*frT?«jtsn« 

•M^2 0 0«K:&i?«JE9EftflA&£. S«U05ES 

[0101] («Djr?ACHfiloX»)ll) ft. ± 
j^OS-flSS^liltCttLT. #I3tL2Ctffi^m 40 

aBfc*»**aK*a#a»c«**toii:-ct>J:^. 

KEBLT. BBHJtL 2©{£««BSL.T. d©tet§S'J 

[0 10 2] iOJ:5ft#ra3t<a**a*SC»Cft 
A.TXtttHlA.T. #figJtL 2©iI*S£SAT£'BE&£ 
fT3BB7tStt*a2Fa£»*£*>-frTt>«fci». 
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K. ra-E»««»C»UTafaT±Era«lO*ny9A 
[0 10 3] £©±3fc*ra3fcffiffi£«#SC*^ 
0«3ttttJ8*«AT*aE**ff5#»l3tai3tt*a*SC 

*MS*IWB3KL 2©*»KE«LT. #BH3t"L 2 ©£ 
3Ett!g££JELT. £©BKttBgiJKm-E»*«tC*f 
UTBfaTiEraBOtfnd^AEBSfrAtfJ:^. 
[0 10 4] 3E1C COi'S&MBJfctett^fcfrSt. # 

ft^a^scfcfi^tj-a-Tfejiii. 

l/-ifgfil l^>ttU>Xl3, 14. 16$5<Z»fc¥ 

gSHSriSJOLfcD. *D^7AE»Ji#2 0 0«fiDfi« 

«RjftS»«»]K:ra— E»«*t»LTataT±Em*OJh 
n^5AE»*ffAtf«t«r». 

[0105] c:ne.cD^^snc«fcn«. ±s&ufciiJ6 

»ffitJt^Tv ckOSSKa^D^AESWi^gtft 
*. 

[0 10 6] (*a^5A»££B©IMS»|g) *R9J 

[0107] $fe-r. ^5£#bslt. ^mmmmizmz 
fc. rasa. *mmMmizm2>*at/7An$imm<D± 

[0 10 8] **«»»K:ffS*ciy5A||£BB3 0 
Ott. ±if L- t^lfl©* □ AEggl 1 0 OK 
iOES^nfc^o^AEiUt*^ 0 0*>&EflHME 

[0 10 9] S5tC^-rcfc^lC, *n5rrA?l£gB3 

0 014. SSfefiBWJttL 1 0&*a^7AE»«#2 0 0 

-1fBB2 1 <h. S±!B9IJteL 1 0**n^7AEi« 
#2 0 0K#< 5 5-2 2&tf 2 3<h. *D^7AffiS 
H*2 0 04>6O. W*BHW3tK:*-5<S*3tL 1 1* 
*7£-T3U->X2 4t, KU>X2 4£7>LT«£7fcL 

1 1 £«3tt-r*S3fc£«2 5 £. ^STt^nfcff^TtL 
1 1 »C»*LTS3tS«2 5*»6lii*Sn*S3t«^S 
rCX^>T*n^7AEI«#2 0 OCEBSftfclE 
&*?B£B*3tS&StgiB2 6 ££B**. 

[0 110] *ny7AS4SI3 0 Ofi, *:D^5A 
EB£#2 0 0OSEfC»-f*fl±flg|^7tL 1 0^8 
*. B*rt>BXLJLoH£^Bfcfi£ft«BBftfi2 
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9<t. m<kmWXL 1 0*«*air5AE»«M*2 O 0\Z 

«fc o KH&AftXXSB 2 9 *S9©r**H»gS 28t 
£fil;l-5. ft. #HBS?gSlTtt. ff^RS^TtL 1 0©7t 

[0 111] f?£a&£3E8B2 9tt. *n2f5AE» 

1«6«2 1. 5 5-2 2 RCX 2 3 0#3t(»K:«fr*AflE 
^E«*EET*J:'5K:*Wt3tiTt>J:ir>U d©3t* 

ttimAT. #nir5AE»E#2 0 0 £>«J*£ft£®tt 

[0 112] W812 8lt Mil v-f^nyn-fc 

2 9tl4ittSS^^SWS!lffllS:ff 3«t^fC^fiE$nT^ 
ft. 

[0 113] £<Z>±5ICbT£fi££n5fS£7tL 11$ 
U>X2 4£7>LT§7tT5§ftgiB2 5 tt. mX-Vl? 
*h^<t-K7K> CCD (Charge Coupled Devic 
e) ^£^A,T-&5. 

[0114] U&mW 2 6 ttfiPS L < tt. gftg© 2 5 
©*7fcSft*fI«r/t* — >£. Jfcn2f7AE»JSM*2 0 
OfcE^bfcf&K^lT^flfgl 5 (0 1 K«fc 9 

-t;wnttT?SEP $ nfc^scwis^if mam t©H«*f 
-^tLt^ ; & l JW:^lTi5<. tit. SJt* 

n^lS^TtL 1 1 ©^Rf/^ — >£#5gU Z\<D7-—Zf 
JU«#flRbT. KKSflfcHE/t*' 

T, — 03EaxiJ7tC*Jtt*— cD^sss^stcfe^sn 

[0 115] 44kEJMrvfimic.'KVKE2 6 tt, * 
□ ^7A!2^«8# 2 0 0fd43tt'-5^(75ftgfB^®©5 

6, SKA«Sqi«^Safc«i>«tr)pIi|-e**. ^b 
T. g?l&gB2 6tt. C©J:5lcftSS*flr#&a*tt 

[0116] Sfl^gg 2 8 tt. ^glM^ S a \Z&3 
[0117] EICfMngB 2 8 tt. ^gS^f^ Sal- 
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®2 9C«IE£frtt*<k3K»j£$nT^£. =fcOJM* 

2 9 \z&iiz&mm±&miz*ife-Tz&c>mtiiV)ViWi!£ 
s a icefc o^$nssip^Kte^ffiic^-r-5S«PW^ 

10 £g£<DAaM£$fflT-5. Sir, £©&ffi$n>t£ig 

^7t*tt. *y-t-y h&mwx. 9 
tt. w^^s^^s-rsi^itei^^nT^s. 

[0 118] ftJAT. ^D^7AH^g«3 0 011 S 
£.mWL 1 O^TtSn^ffiMSr, *n:7*7Af5#&# 
2 0 OcoaElC*fbT*S*fWlc. ^©SoSKftofc:^ 
{C&ift£-fr5^iJjg«3 O^HlcffiAT^S. 

[0 119] §igB3 0H «*tt\ 5 7-22Stf 
2 3^©7fc#£©^^iBM£^E-r-5;i<i:K=fcO. S 
£Efj3ttL 1 0©«7t&a£^»£-e--S. *V»tt, u- 

20 -y&«2 i*©te©3fc*e*©a«*E«£*M-r*;i 

*, K^RRnXL 1 0<O5tBt=i6lniE«LTfeJ:^. E 
(ctt. *ny7AEi«#2 0 0©fiU$*88tfCJ;0. * 
njr7AE*K#2 0 0 g#£-£-©«SnfCtB-s>Tfi8ftSe<) 

J:*»»ttf^f3t»Tfc. IHESB2 8-e±J&tiJ7j£n 
5fHWf*fS2' (Cjc-^T. &iE-r-5-g©f5£l!jf£© 
— E£fcT «fc -5 HffliSns. 
30 [0 12 0] %.\Z. 06$r#BBLT, £*±©jD<flSJ5£S 
nfc**JS^©3t:n^5Af?^H3 0 o<c's*«a 

[0 12 1] ^-(Oftf^l^Ctt. l/-fS12 ltt. =7 
— 2 2RDC2 3 trMT. W^BB^JtL 1 0 ^ 7 A 

2 0 0 CHRttTS. t*i. §7fcgB2 5tt. *ny? 

AiBflUK#2 o oictstt-s, ntkmywth 1 oks^k 
s^jtL i lssjtT*. ddts^jtL i is. eft 
m\z&wz&myt\ztti$?2>n£.mwy6L 1 o^ny 

7AE»«#2 0 0iZf®!H2tlfzmz£.CZ>. O^TtlE 
40 Uttl^TtffOK^TtJttif-C**. *Di/7AfB^CDtt 
JtdcfcO. Cl<DJ:3«tS*7tL 1 l.tt. BlK^bfcE 

CO'l 2 2] ttlr^T. d<DS7te^M2 5(C«tOS7t^n 
fcS^TtL 1 lCI^HT. KSigS2 6tt. ±ai<D50 

[0 12 3] ttiOWWftBtiffCioT. 
W3tL 1 0*«-P9CEI*Sns— OOE«X'J7K4Jtt 
ft. — o©SflfeftE»c*t*-r5— 30AEEEEKWT 
50 *E»««Of9**tfft>n*. 
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[0124] c© &&<D&mm 

*SI5S^Sgro*a^7Af?^^S3 0 0 (ctottSSg^ 
[0 12 5] S6l;^T. jferS*BHM3ttL 1 0*:» 

^>*<s^l i iat*3t£«2 5-es?t$n^ 0 cnc 

jei;T. 6ri>£>ai:*j£to-5£S«i1Ms*§-S a 

a*ftlffllg«2 8K«fcD^x-.y*£to.5 Uf7^S4 
1) . ^LT. S4^S?gIgl2 9tC=fc9@SS£toT 

o ^ s n-s s*pasE»® K*fjrr * s*P»££g t © 

?Ttoto5 Uf7^S4 2) . C©t5fIEti. M*.HW£ 

ftS^Mgg2 9 tcA*anaiw»fli^s i ' ic^l 
toto-5. 

[0 12 6] $^T. ilM3 OKiOHJgStoJt* 
P^5AfS^ft:2 0 OCD^^TOte^XU T'tCiitt 

*^S«ffll^M2 8fCJ;0. *iJ3££to3 Uf'^S4 
3) . 

[0127] ^-^f?££fTfttoft^«£Kte 
Uf7^S4 3:No) . *-©£3:«lS£»7-r<5. 
EPS. Mifi^SaOfi^ (X 

T7 7S4 1) miZ-Z>^T\Z&?J)\Z&?f StofcCirfCft 

■5. 

[0 12 8]|S*. Xf7 7 P S4 3Oflf0^I, x~ 
^B^SrfTft^Jf^Klfi Uf7^S4 3 :Yes) . 
«£J«fi3fcL 1 0*«BtHI*Sto.T. gft&g 2 5 Jfctf 

f7yS4 4) . 
[0129] m>T. 3 0 »C«fc 0 to;t* 

o^5AE&»#2 0 0 ©3iP#/£T©ESX'J TK&tf 

«8f28C±5. ^n5 Uf7^S45) . 

[0 13 0] uCT. #©^gE^®l::*f LT^-^I? 
±*ff*5»^»Ctt Uf7^S 4 5 : Ye s) . 1MB 
m^S 1 ' KJ:SM«eS»tTH£AaXX&B2 9 tc 

±0. m^Amam&<D»fbAS. cwah o. 01 

S) fc*Jt*H$ti* Wfy^S4 6) . COB. MiS 
©$0<, B£ft«£*g«2 9lCiJtr»-Ctt. 8*P«£ft 
jS£g*£Lfc«:Ea*fTtonT^S©T, £©«fc5ftf? 

Xx7 7S4 3i:S^T, 6ili*Offla*«IID£fin*. 
[0131] ftS^. Xf7/S 4 5 #© 
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Uf7^S45 : No) . &iftgg 3 0 K«fc Q&MpJ 
figfttifiWESXimcttLT. KfH»«©7*-*?f£S 

^S47) . 

[0 13 2] :;t-. ttroiEftxuycWLTx-^S 

££fTft?4§£f::»i Uf7^S 47:Yes) . M 

i ■ cj:*«9»*a»tTS4fta[«3eai«2 9tc 

<fcOHLIfit4Stft«^'Jty hSns. BP'S. 
10 J:-3»c. H£ASSSSiB2 9 lC«kOS£ 

fta^sisnissns Uf»^s4 8) . cot 

R. ittz!i©$0<. 2 9 K*HTtt, S 

n»ffafe^flE*siptufc«iE*«fft)nT^*©i?, cot 

0. Ii:'Jt7 h«K*sttSB£flS©SBEt>iE*K:fT 

[0 1 3 33 iHT, SdffllM^-S 2 • fcJ;*ft»P£SW- 
TMgi3 OK £9, H^BaWJKL i otfflMtsns 
•WW*, BfJMBB*£t*fH*attT. iCE*i'J7tS 
20 ni> Uf77'S4 9) . fit, Xf7ySl 61:1 

[0 13 4] tt*. 7f7^S 4 7©*|jfc©e*, ftfi© 
I E « x u 7 k: ** L T x - * n £ £ ft ft to ft ^ * I z fit 
Uf77"S4 7 :No) . — «©S£$AJl£i&T-r 

a. 

[0 13 5] «±lcj;9. «Jk©E»xU7 , l;U3tt-5. 
[0 13 6] «±K9JLfcJ:5fc*l6*»ttK£to.tf. 

n£.ftm&wmm2 9«, muss 2 sick swat 

30 T, A«iSlp«^SaCJ:OSan**qift*E»iiiK 
O^Ill^tS. J:-3t, *o^5AS4gI3 0 0 

1. 5 5— 2 2&tf 2 3#SfcS3tt**»©**«tttg' 

^□^5AIEgfiE#2 0 0«K:«»taX 

<hft5. IP-6, Ctoe.S^S€:. I^-8S@T& 0 
W^Di/ 7 iS4S13 0 0«Dt»-rn*«[fflf*»*K 

[0 13 7] *369I«. ±2BLfeHSS^SIfcE^toafc 

&&zf\z*a?7Am±%kmRzfJ5m*WittRw<z>& 

fa W 8SH (C £ * to a fe ©T -5 . 
50 [0 1 3 8] 
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^^jcctntf. smmmRzfiz&mGm&mtzitzzt 12 

f^^ffpCt^pIfg-C*^. 15 

[0®©fsm^si^] 1 7 

1 ) *ftm<D*a?7i±mmmmzm2>f£ 1 uss^ 1 8 

&<D±#mf&$:?Fi-f7nyi7m-Q$>Z. 19 

[0 2] |g 1 SU6^ffi»«fllAfc^p B 13t^ia«©HiC«ift 2 0 

*MB»«HT»*. 10 2 1 

[0 3] SI Hlt*ttlC&p«flK*XS«>EMftfFe 2 2 

St7D-ft-Ht*^. 2 4 

IH43 *5BW©*n^AE»««K«*JB23Wfi» 2 5 
t8K4m*Afl^*S©K»»«s*ST:7a-3 l lr-h . 2 6 

■e*-5. 2 8 

[BS] #»WC*n^5ABt81C«**ll8*0 2 9 

^t8«S^T^ny^0TftS. 3 0 

[B6-] *«H©*n^5AB£S«K:«**i6»ttK: 10 0 

#W-*a«*aSl©W£Krfe£*T7n— hT» 200 

5. • 20 3 0 0' 
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